4500FX User Manual P/N 3009-961

SECTION 1
INTRODUCTION AND SPECIFICATIONS
1.1 INTRODUCTION

This instruction manual contains information on the installation,
operation, calibration, and maintenance of all power test systens
that use the 4500FX

1.2 GENERAL DESCRIPTION

The 4500FX is a high efficiency power source that provides a |ow
di stortion voltage and current output. Three 4500FX Power Sources
can be configured as a three-phase power test system The 4500FX
is available with a 20 or 200 anp naxi mum output for the current
out put. Both versions have a 270 volt out put.

1.3 ACCESSORY EQUIPMENT/RACK SLIDES

General Devices CTS-120-B307-2 rack slides may be attached to the
si des of the power source using 8-32 X 3/8 flat head screws.

1.4 SPECIFICATIONS

Table 1-1 contains the operation specifications of both the AC
Power Source and the AC Power Test System Al specifications are
tested in accordance with standard California Instrunments test
pr ocedur es. The follow ng specifications apply for operation at
100% of full scale voltage, constant line voltages and under
no-load and with External Sense Lines connected unless specified
ot herw se.
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Figure 1-1 California Instrunments Mdel 4500FX
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TABLE 1-1

4500FX TEST SYSTEM SPECIFICATION

(Al'l specifications apply using external voltage sense, 23 %5°C
constant line and | oad conditions unless specified otherw se after
30 m nute warm up)

ELECTRICAL

Input (Nominal line voltage, 60 Hz unless specified otherwise)
Line Voltage: 3 - Phase, 187 - 252 V..

Line Current: 20 anps

Li ne Frequency: 47 to 440 Hz
Efficiency: 75%
Power Factor: 0.7

Line Inrush Current: 178 anps

| solation Input to chassis (Neutral to chassis): 50 VRMS
| nput to output: 500 VRVB

Voltage Output (Full to 1/2 voltage range, 23 15°C, constant line
and load, with external sense, after 30

minute warm-up, unless specified otherwise)
* Power: 1500 VA at 270 volts (312 HV Option)

Power Factor: O to 1l

* Range: 5 to 270 volts (312 HV Option)

Current: 5.56 anps from 135 to 270 volts.
4.8 anps from 156 to 312 for HV Option.
linearly derate from full current at 1/2 of full-
scale voltage to 0.5 anps at 5.0 volts.

Repetitive Peak Current: 13.9 anps RVE (12 anps for HV Op-
tion)

Non- Repetitive Peak Current (10ns): 15 anps RMS
(13 anmps HV Option)

* Total Harnmonic Distortion Wth Linear Load: 0.5%typi cal
(harnoni cs and noise to 80 KHz) 1% max

Qut put Noise (20 KHz to 1 MHz): 200 mllivolts RMS.

Li ne Regul ation (10% Li ne change): 0.02% of range.
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* Load Regulation (No-load to Full-Ioad): 0. 05% of range.
NOTE (*): Warranted specification. Al other specifications are
typical .

Voltage Output (conti nued)
* Frequency Range: 47 to 66 Hz
* Vol tage Program Accuracy (No-Load)

5 to 135 volts: +0. 135 volts
135 to 312 volts: +0. 54 vol ts.

Vol t age Tenperature Coefficient: +0.02 volts per °C
Vol tage Stability (24 Hrs): +0.04 volts

| sol ati on Voltage (output to chassis): 500 volts RMS

Current Output (Full to 10% of current range, 23 *5°C, constant line
and load, with 30 minute warm-up)
* Power: 1500 VA at 200 anps
500 VA at 20 anps
400 VA at 2 anps

Power Factor: Oto 1

* Current Range, Resol ution, Accuracy, Conpliance Voltage:

RANGE RESOLUTION ACCURACY (no-load, shorted output) COMPLIANCE VOLTAGE
0.02to2amps 0.001 +0.016 amps 200 at 2 amps
201to20amps 0.01 +0.16 amps 25 at 20 amps

20.1to 200 amps 0.1 +1.6 amps 7.5 a 200 amps

* Conpl i ance Vol t age: See figure.

* Total Harnmonic Distortion with Linear Load: 0.8%typical,
(harnonics and noise to 80 KHz) 1. 5% maxi mum

Qut put Noise (20 KHz to 1 MHz): 140 ma RVB at 200 anps,
13 ma RV6 at 20 anps,
1.5 ma RV at 2 anps

Li ne Regul ation (for 10%line change): 0.05% of range
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* Load Regulation (From no-load to full-load): 0.05% of
range.

* Frequency Range: 47 to 66 Hz
NOTE (*): Warranted specification. Al'l other specifications are

typical .
Current Output (continued)

Current Tenperature Coefficient:
Current Stability (24 Hrs):

+0. 01% of

range per °C

+0.1 anp for 200 anp range

+0.01 anmp for 20 anp range
+0. 001 anp for 2 anp range

| sol ati on Voltage (output to chassis):
PROTECTION

Qut put Overcurrent on Vol tage CQutput:

Qut put Overvoltage on Current Qutput:
Qut put
Qut put OQpen Circuit on Current Qutput:

Sense Li ne OQpen/ Short/ Reversal :

Short Grcuit on voltage Qutput:

500 volts RMB

Al'l outputs, voltage
and current default
to initial condi -
tions.

Al outputs default
to initial values.

Al outputs default
to initial values.

Al outputs default
to initial values.

Al outputs default

to initial values.

| nput Overcurrent: Crcuit br eaker

trips.

| nput Overvol tage/ Transi ent s: Crcuit br eaker

trips for nodel s
with standard i nput
line.

Overt enperat ure: Al outputs, voltage and cur-
rent default to initial condi-
tions.

| ncorrect Signal Frequency: Error nessage on display and
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GPl B.
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MEASUREMENTS (23 x5°C, Front Panel and Renote)

Range Resol uti on Accur acy
*Vol t age 0 to 312 0.1 volt 1.0 volt
*Qurrent 0.02 to 2 0. 001 amp +0. 01 anp

2.01 to 20 0.01 anp 0.1 anp

20.1 to 200 0.1 anp +1.0 anp
* Power 0 to 0.5400 (.624) 0. 0002 KW +0. 002 KW

0 to 5.400 (6.24) 0. 002 KW +0. 02 KW

0 to 54.00 (62.4) 0.02 KW +0. 2 KW
*Frequency 47 to 66 0.01 Hz +0. 02 Hz
*Phase 0 to 359.9 0. 1° +50

Values in () for HvV Option.

Comput er Readback: Voltage, Current, Power , Frequency,
(programred and neasur ed val ues)

CONTROL
Front Panel Control
Keypad: 20- key keyboard
D spl ay: 32 character LCD display
| ndi cat ors: Anal og voltneter, Qutput Overload, Overtenp-

erature, Power-0On

Renmot e Contr ol
Bus: | EEE- 488

Subset s: SH1, AHl, T6, L3, SR1, DC1, DTl
Codes and Formats: NR1, HR1, SR1
Dat a Rat e: 200K bytes per second

*Functions

Initial Range Resolution Accuracy

Voltage .0 volts 510135 0.01 volt +0.135 volt
135t0 270 0.01 volt +0.54 volt

(312 for HV Option)
Frequency 60 Hz 4710 66 0.01 Hz +0.001%
Phase Angle (Current isrelative to Voltage, Phase B & C  Source Voltage relative to Phase A Source
Voltage)

Current 0.0 0to +999 0.35 degree +1 degree

Voltage 120=2C 0to +999 0.35 degree +1 degree

240=-2B
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Current 0.02 amps 0.02t02 0.001 amp +0.016 amp
201to20 0.01 amp +0.16 amp
20.1to 200 0.1amp +1.6 amps

CAL| BRATI ON: Front panel/Renote calibration of output voltage,
out put current, output phase angle, neasured volt-
age, neasured <current and neasured simulated
power .

OPTI ONS:
342 to 456 V... 3-phase input voltage
Current with 20 anp naxi mum out put
Hv for 312 volt CQutput Vol tage Range

SYSTEM  3-Phase with 3 power sources

For a 3-phase system the clock & lock schenme is used for the
Phase B and C out put. When the slave B and C sources are pro-

granmed to external clock node, they will assunme a 240° and 120°
phase relationship, relative to the Phase A source output. The
Phase B and C sources wll power-up in the external clock nobde

with the phase of the voltage source output set to 240 and 120,
respectively, relative to the Phase A output. The Phase B and C
sources can be programmed to the internal clock node for testing
wi t hout a Phase A master power source.

MECHANI CAL:
D nmensi ons
Wdth: 19 inches (48.3 cm
Hei ght: 10.5 inches (26.6 cm
Depth: 23.1 inches (58.7 cm

Wi ght : 165 pounds (75.2 kg)

Material: Alum num for Front Panel, rear panel and top
cover. Steel for chassis
Fi ni sh:
Front Panel - painted gray 26440 per Federal Standard
595
Chassis - zinc plate type 2 class 2
Rear panel and top cover - iridite
Air Intake/ Exhaust: Intake at the sides. Exhaust at the
rear.
Modul arity: Controll er, Al l anplifiers, DC power

supplies, Current Limt assenbly, Range/Rel ay
Board, All displays

Connectors
| nput : Kul ka term nal bl ock, 9-85-5 (TB3)
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Vol t age Qut put: Kul ka term nal bl ock, 9-85-4 (TBl)

20 anp and 2 anp output: shared wth Voltage CQutput

(TB1)
200 anp output: Two bus bars (each bus bar has a 3/8"
hol e for connection)
Wen the current is programmed from 0.020 to 20.00, the
output is available fromTBl1. Wen the current is programed
above 20.00 anps the output is available from bus bars.
External Voltage Sense: Anp connector, 1-480705-0 (J6)
| EEE- 488 connector: J5
Chassi s Slides; Zero Manufacturing Conpany Mdel CTN 1-20-
E94

ENVI RONVENTAL

Qperati ng Tenper at ure: 0°C to 50°C

St orage Tenperature: -40°C to +85°C
Qperating Altitude: 0 to 6000 ft.
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SECTION 2
INSTALLATION AND ACCEPTANCE
2.1 UNPACKING

| nspect the unit for any possible shipping danage i medi ately upon

receipt. |If damage is evident, notify the carrier. DO NOT return
an instrument to the factory wthout prior approval. Do not
destroy the packing container until the unit has been inspected

for damage in shipnent.
2.2 POWER REQUIREMENTS

The AC Power Test System has been designed to operate from a
t hree-phase AC I|ine voltage. The input |ine voltage may be
between 187 volts and 252 volts line-to-line for the standard
product . An option is available for 342 to 456 volts line-to-
line. The frequency nay be between 47 Hz and 440 Hz. Select an AC
input line and hookup wire to the AC Power Test System that will
deliver 20 anps per phase and still supply a mninum of 187 volts
line-to-1line. Refer to Figure 2-2 for circuit Dbreaker
requi rements of the nultichassis power test system

2.3 MECHANICAL INSTALLATION

Each power source has been designed for rack nounting in a
standard 19 inch rack. The wunit should be supported from the
sides with optional rack slides. See Accessory Equi pment/ Rack
Slides in paragraph 1.3. The cooling fan at the rear of the unit
nmust be free of any obstructions which would interfere with the
flow of air. A 2.5 inch clearance should be maintained between
the rear of the unit and the rear panel of the nounting cabinet.
Al so, the air intake holes on the sides of the power source nust
not be obstructed. See Figure 1-1.

2.4 INPUT WIRING

The AC Power Test System nust be operated from a three-wre
t hree- phase service with a fourth wire for conmmon. The commmon
wire is connected to the chassis of each AC Power Source. The
mai ns source must have a current rating greater than or equal to
the AC Power Source circuit breaker, 20 anps. Refer to Figure 2-1
for the input power connections. Refer to Figure 2-2 for the
connections of all power test systens.

2.5 OUTPUT CONNECTIONS
Al'l output connections are at the rear panel of the power source.

The outputs are available froma variety of term nal blocks and
bus bars. Refer to Figure 2-1.
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Figure 2-1 Rear Panel Connections
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The 200 anp output is available froma pair of bus bars. Connec-
tion to the bus bars is mde with a 3/8" bolt and associated
har dwar e.

Connection to the voltage output and the 0.02 through 20 anp
output is nmade at termnal block TBlL. The external sense input to
J6 nmust be connected to the voltage output. The voltage
regulation is maintained at the External Sense point. Refer to
Figure 2-2 for all system connections.

WARNING
Failure to connect the External Sense input wll
cause a fault condition to exist.

A "VLT FAULT" error nessage will be generated when
t he out put voltage is programmed above 5.0 volts.

Figure 2-2 is the system interconnect draw ng. For a 1-phase
system nmake the connections shown only for Phase A

CAUTION
The 20 Anp output on TB-1 at the rear panel has
extrenely high voltages between termnals 1 and 2 for

currents of 2 anps and |ess. Program 0.0 anps to
reduce the output voltage wth a high resistance | oad.
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Figure 2-2 I nt erconnect draw ng
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2.6 OUTPUT CURRENT RANGES

The output current can be programmed from 0.02 to 200 anps. For
current values from 0.02 anps to 20.00 anps, the output is
avail able from TB1. For currents above 20.00 anps the output is
avai l able fromthe bus bars.

CAUTION

Wen the current output from TB1L is active the
high current bus bars are internally shorted to
limt the conpliance voltage. Li kew se, when the
output is progranmed from the bus bars, the
current output from TBl1 is shorted. A high
voltage (>300 VAC) wll exist across termnals 1
and 2 of TB1 with an open circuit.

2.7 FUNCTION TEST
Refer to Figure 2-3 for the test setup.
Performthe foll ow ng test sequence.

1) Apply the AC line power and turn on the front panel

circuit breaker for all sources. No | oads should be
connected to any of the outputs. No-l oad for the
current output is defined as a shorted output. All

current outputs shown in Figure 2-3 should have a short
circuit for their |oad. The shunt should be directly
across the output.

2) Verify that the PONER ON | anps are lit.

3) Wth the front panel keypad of the Phase A source,
program the output voltage to 270 volts wth the
fol | owi ng sequence:

5 ENT(to select the Voltage screen (VLT))
270 PRG ENT (to program 270 volts)

4) Verify that the front panel voltnmeter indicates
approximately 270 volts. The front panel selector
switch nmust be in the Phase A position.

5) Repeat steps 3 and 4 for the Phase B and C power

sources. If no voltage can be programmed for the Phase
B and C power sources, check the rear panel coaxial
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lines to the Phase A power source. Refer to Figure 2-
3.
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6) Program the Phase A power source to 200 anps with the
foll owi ng key sequence:

4 ENT(to select the current screen (CUR))
200 PRG ENT (to program 200 anps)

Verify the 200 anp output by neasuring 0.20000 VAC from
the current shunt.

7) To verify the 20 anp output the 0.01 ohm shunt mnust be
used. Program 20 anps with the foll ow ng key sequence:

2 0 PRG ENT

Verify the 20 anp output by measuring 0.20000 VAC from
the 0.01 ohm shunt.

8) To verify the 2 anmp output the 0.1 ohm shunt mnust be
used. Refer to Figure 2-3. Program 2 anps with the
foll owi ng key sequences:

2 PRG ENT

(Note to program a value less than 1 anp a zero
(0) nust be entered before the deci mal point)

Verify the 2 anp output by neasuring 0.20000 VAC from
the current shunt.
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Figure 2-3 Function Test Setup
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SECTION 3
OPERATION
3.1 GENERAL

A single phase 4500FX Power System has a voltage output and a
current output. A 3-phase Power Test System has 3 power sources
for each of the 3-phase outputs. The Phase A Power Source
controls the frequency. Each of the power controllers control the
out put voltage, current and phase angle for its respective out put
phase.

The phase angl e of the voltage output for Phase B and C sources is
programred relative to the Phase A voltage output. The current
out put phase angle is progranmed relative to the voltage out put of
t he respective phase.

For currents greater than 20.00 anps the output is available from
the bus bars at the rear panel. For currents between 0.02 and
20.00 anps the output is available from TB1.

3.2 FRONT PANEL CONTROLS

Al front panel controls are shown in Figure 3-1. A vol tneter
selector switch is located at the right side of the front panel
vol t et er. The three-position switch nmust be at the |eft-nobst
posi ti on.

A three-pole circuit breaker is on the left side of the front
panel. The circuit breaker is used to switch power to the unit.
When the circuit breaker is switched O\, the anber indicator |anp
above the circuit breaker illum nates.

The front panel has a subpanel with a keypad, renote |anp, LCD
di splay and a viewi ng angle adjustnment. The 20-key keypad all ows
the power source to be manually progranmed at the front panel
The knob | abel ed VIEW ANGLE nmay be turned to adjust the contrast
of the front panel display. The renote lanp illum nates when the
respective phase of the power system has been addressed through
the | EEE-488 interface (GPlB)

3.3 FRONT PANEL INDICATORS

A lanmp is located just above the input circuit breaker. It
illum nates when power is applied and the circuit breaker is on.

An anal og voltneter, that indicates fromO to 300 volts, shows the
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actual voltage of the voltage output. The three-position toggle

switch at the right side of the neter nust be set at the |eft-nbst
posi ti on.
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Figure 3-1 Front Panel Controls and Indicators
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An OVERTEMP |anp illum nates when the tenperature of the power
anplifier heat sinks has surpassed a maxi nrum set |evel. Wen the
fault is detected, the outputs are disabled and nust be repro-
grammed after the overtenperature condition has been elim nated.

An OVERLOAD l|anp illumnates when the current from the voltage
out put exceeds the programred current |limt value. The outputs
will default to 5.0 volts shortly after the condition occurs.

An LCD digital display shows the nuneric value of all programed
out put paraneters. It also shows all error messages and neasured
val ues.

A REMOTE | anp illum nates when the 4500FX has been addressed from
t he | EEE-488 interface.

3.4 REAR PANEL CONNECTIONS .
(Refer to Figure 3-2 for all rear panel connections.)

3.4.1 POWER INPUT

TB3 is the termnal block for the 3-phase input voltage.
Termnals 1, 2 and 3 connect to each leg of the 3-phase input.
Termnal 5 is the chassis connection which should be connected to
t he i nput mai ns ground.

3.4.2 POWER OUTPUT

TB1 is the output for voltage and current fromO0.02 to 20.00 anps.

Refer to Table 3-1 for identification of the TB1 termnals. For
current values greater than 20.00 the output is available fromthe
bus bars. Refer to Figure 2-2 for the outputs of a 3-phase power
system

TB1 DESCRI PTI ON

1 20 Amp Qutput LO
2 20 Amp Qut put H

3 Vol tage Qut put LO
4 Vol t age Qut put HI

TABLE 3-1
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Figure 3-2 Rear Panel Connections
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3.4.3 EXTERNAL SENSE

J6 is the external sense input connector. The external sense
i nput of each power source nust be connected to its own voltage
output. If the input is not connected, an VLT FAULT error nessage
will be generated. Table 3-2 identifies the pins of connector J6.
J6 DESCRI PTI ON
1 EXT Sense H Vol t age Sense HI
4 EXT Sense H Vol t age Sense LO
TABLE 3-2

3.4.4 1IEEE-488 CONNECTOR

J5 is the IEEE-488 (GPIB) connector for each 4500FX in the AC
Power Test System

3.4.5 SYSTEM INTERFACE

This connector is not used for any 4500FX Power System  Make no
connections to any pin on this connector.

3.4.6 CLOCK

J1 is supplied on the rear panel of each 4500FX This signal is
used by California Instrunments power controllers to synchronize
the frequency of the oscillators in the Phase B and C Power
Sources with Phase A

3.4.7 LOCK

J2 is supplied on the rear panel of each 4500FX. This signal is

used by California Instrunents power controllers to phase |ock the
oscillators in the Phase B and C Power Sources with Phase A
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3.5 FRONT PANEL PROGRAMMING

3.5.1 KEYPAD

The front panel keypad is enabl ed whenever the REMOTE |ight is not
lit. The AC Power Test System nmay be nanual |y programred by using
t he keypad and observing the front panel LCD displ ay.

Figure 3-3 shows the front panel keypad. Table 3-3 lists the key
and a brief description. Wiile viewing any Qutput Paraneter
screen (Ref. Table 3-4), the screens may be viewed in increasing
order by depressing the MON key and in decreasing order by
depressing the PRG key. Wiil e viewi ng the Measurenent Screens,
the MON and PRG keys work in a simlar fashion. For exanple, if
the CUR paraneter screen is displayed, the VLT screen may be
di spl ayed by pressing the MON key one tine. The display will be
swi tched back to the CUR screen by pressing the PRG key.

FI GURE 3-3
KEYPAD
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KEY
SNW O

SQW 1

| NT/ 2

EXT/ 3

4
t hr ough
9

MU .

-/ REGUsed

~/ REGUsed

DESCRI PTI ON

| nputs the value "0" for all output paraneters or to
sel ect screen "0" when followed by the ENT key.

| nputs the value "1" for all output paraneters or to
sel ect screen "1" when followed by the ENT key.

| nputs the value "2" for all output paraneters or to
sel ect screen "2" when followed by the ENT key. Al so
used to select the Internal Synchronize or Internal
Cl ock nodes of operation.

| nputs the value "3" for all output paraneters or to
sel ect screen "3" when followed by the ENT key. Al so
used to select the External Synchronize or External
Cl ock nodes of operation.

Inputs the indicated nuneric value for all output
paraneters or to select the corresponding screen when
foll owed by the ENT key.

Sel ects the Menu screens that show all display screens
and the corresponding nuneric value. The decinmal point
function of this key is enabled after any nuneric key
i s depressed.

Used to direct any paranmeter change to phase A Also
used to update any quantity in the display identified
as A-=.

Used to direct any paranmeter change to phase B. Al so
used to update any quantity in the display identified
as B=.

Used to direct any paranmeter change to phase C. Al so
used to update any quantity in the display identified
as C=.

to increment the value in any output paraneter
screen or calibration screen. Also used to load the
program register into any register identified by the
precedi ng nuneric val ue.

to decrenment the value in any output paraneter screen
or calibration screen. Al so used to recall the program
register identified by the preceding nuneric val ue.
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TABLE 3-3
KEYPAD KEY DESCRI PTI ON

KEY DESCRI PTI ON
CLRRSRQ Used to clear the nunmerical inputs for the display
screen.
MON Used to display programmed output paraneter val ues.
Used repeatedly, it will cause the display screens of

i ncreasing nuneric nunbers to be displ ayed.

PRG Used to program setup values in the Program Register
Used repeatedly, it will cause the display screens of
decreasi ng nuneric nunbers to be displ ayed.

ENT Used to transfer the contents of the program register
to the actual output paraneters.

TABLE 3-3 (conti nued)
KEYPAD KEY DESCRI PTI ON

3.5.2 DISPLAY SCREENS

A display of data on the front panel LCD display is called a
screen. There are five types of screens: nmenu, output paraneter,
measur enent, calibration and configuration screens.

Menu screens display the screen abbreviation with its equival ent
nunber. The nuneric value for each itemin a nmenu screen is the
code that nmay be used to select the screen. Tabl es 3-4 through
3-7 show the nuneric values for all screens. Wthout the aid of
the tables the MNU key may be used. The nenu screens will display
only the programmable features that are enabled and their
associ at ed screen nunber.

Table 3-4 shows all of the available Qutput Parameter screens.

Wiile viewing any of the screens, the associated output paraneter
may be changed fromthe keyboard.
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Table 3-5 shows all of the Measurenent screens. When accessi ng
some Measurenment screens up to three seconds nmay be required to
di spl ay the screen.

Table 3-6 shows all of the screens for calibrating the output and

measur enment functions. A special code is required to access these

screens. Refer to Section 4, Calibration.

Table 3-7 shows all of the Configuration screens. The only val ue

that is user programmable is the | EEE-488 (GPIB) Listen Address.
SCREEN

NO. NAME  EXTENSIONS  ARGUMENT  ACTI ON TAKEN

The followi ng are for changi ng the output:

*2 CLK I NT, EXT Sel ects t he ext er nal
cl ock node of operation.
4 CUR 0.02 to Max Sets the output current.
Current (200
St andar d)
5 VLT 0 to Max Sets the output voltage.

Vol t age (270
St andard, 312
for HV Option)

6 FRQ 47 to 66 Sets the output frequen-
cy.
7 PHZ A=VLT 0-£999.9 Sets the out put phase
C=CUR angl e.

8 CRL 0 to Max Sets the current limt
Current for the voltage outputs
(5.56 Standard
4.8 for HV
Opt i on)
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*Optional screen. CLK is standard for the Phase B and C Power
source

TABLE 3-4
OQUTPUT PARAMETER SCREEN

SCREEN
NO.  NAMVE EXTENSI ONS  ARGUVENT ACTI ON TAKEN

The follow ng are for neasured val ues.

11 ELT H M S Hrs, M n, Sec Reports the total accunu-
lated run tine up to
9,999 hours.
21 VLT VBR 0-312 Measur es t he TRVS out put
vol t age.
22 CUR VBR 0 to 2.000 Measures the TRVB out put
2.01 to 20.00 current in Anps. Range
20.1 to 200.0 depends on the programed
val ue of current.
23 PR VBR 0 to 0.624Measures the sinul ated
0O to 6.24 true power output. The
0 to
62. 4 range depends on the
programred val ue of
current.
26 FQMV VBR 47.00 to 66.00 Measures the output fre-
guency in hertz.
27 PZM VBR 0-359.9 Measures the phase angle
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California Instruments

of the output current
relative to the output
vol t age.

TABLE 3-5
VEASUREMENT SCREENS
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SCREEN
NO.  NAMVE

12 CAL aUT

13 CAL VLT
measur ed

14 CAL CUR
measur ed
as

15 CAL PWR
measur ed

20 POF

EXTENSI ONS  ARGUMENT ACTI ON TAKEN
A=VLTO- 255 Cal i brated the programed
C=CUR out put voltage and current.
Act ual out - Cal i brates t he
put voltage voltage to be the sanme as
ar gunent
Act ual out - Cal i brates t he
put current current to be sane
(anps) ar gunent .
Act ual si nu- Cal i brates t he
| at ed out put si mul at ed power to be
power same as argument. The

argunent is in KW and
should be = (VLT)*(CUR)*
Cos @ VLT and CUR are
t he actual output voltage
and current. @ is the
phase angle between the
vol tage and current.

A=VLTO0-+359.9 Cal i brates the program
C=CUR med out put phase angl e.
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SCREEN

NO. NAVE  EXTENSI ONS

16 CFG  A=LSN

*B=CFB

* C=PHZ

17 LMI *A=VLT
of

18 FLM  A=FRQ

*B=LLM

*C=HLM

19 LM *A=CRL
rent

California Instruments

TABLE 3-6

CAL| BRATI ON SCREEN

ARGUMENT
0-30

28=PHASE A

0=PHASE A
240=PHASE B
120=PHASE C

Max Current
(5.
(4.

31

56 St andard)
8 HV Option)

ACTI ON TAKEN

Sets the |EEE-488 (GPIB)
Li st en Address.

Defi nes the features en

29=PHASE B & C abled for
Power Sour ce
conmpatibility.

Defines the default phase
angle for the Phase B and
C Power Source.

Maxi mum Vol tage Defines the wupper |imt
(270 Standard) t he progranmed out put
(312 HV Option) voltage.
Maxi mum Current Defines the wupper |imt
of
(200 Standard) the
pr ogr amred out put
current.
60 Defines the default fre-
quency.
47 Defines the | ow frequency
[imt.
66 Defines the high frequency

limt.

Defi nes the maxi mum cur-
limt val ue.
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* B=PRS 0 Not used.
* C=CRS 0 Not used.
29 Nl A=VLT 0-5 Defi nes default voltage.
C=CRL 0 - Max Current Defines t he def aul t
Current (5.56 Standard) Limt.

(4.8 HV Option)
*NOT USER PROGRAMVABLE.
TABLE 3-7

CONFI GURATI ON SCREENS
3.5.3 TO PROGRAM OUTPUT VOLTAGE AMPLITUDE (VLT=5)

NOTE
The external sense |lines nust be connected to J6 on the
rear panel of the AC Power Test System If they are
not properly connected an VLT FAULT nessage wll
result. Refer to Figure 2-3. For Phase B and C Power
Sources the error nessage will also be displayed if the
CLOCK and LOCK coaxi al cables are not connect ed.
The out put voltage is progranmed i ndependently for each phase of a
3- phase system The exanpl es shown bel ow nmust be programed on
each of the controllers for the Phase B and C power sources.
Sel ect the Voltage (VLT) screen by entering keystrokes:
5 ENT
The di spl ay now shows the VLT paraneter screen:
VLT MON = 5.0
Programthe output to 115.5 volts with the keystrokes:
115.5 PRG ENT

Slowy i ncrease the output voltage:

- (Hold until desired value is obtained.)

3.5.4 TO PROGRAM FREQUENCY (FRQ=6)
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To program the frequency of the AC Power Test System enter the
foll owi ng key sequence into the controller for the Phase A Power
Sour ce:
Sel ect the Frequency (FRQ screen by entering the keystrokes:

6 ENT
Program the frequency to 60.23 hertz with the key sequence:

60. 23 PRG ENT

To increnental ly increase the output frequency to a desired val ue:

- (Hold until desired frequency is reached.)
NOTE

The frequency of either the Phase B or Phase C

power source can be programred independently from

the Master Phase A power source by first program

mng the External Cock (CLK) node before

sel ecting the Frequency screen.
3.5.5 TO PROGRAM OUTPUT PHASE ANGLE (PHZ=7)
The follow ng exanples allow the voltage output from the Phase B
and C power sources to be set relative to the Phase A power
sour ce.
Program the Phase C voltage output to .5 degree relative to Phase
A by programming the Phase C controller with the follow ng key
sequences.
Sel ect the Phase (PHZ) screen by entering:

7 ENT
Program the val ue by entering:

0.5 A PRG ENT

The up (-) and down (7) keys may be used to increnment or decrenent
t he out put phase.

3.5.6 TO PROGRAM CURRENT LIMIT (CRL=8)
The Current Limt restricts the current fromthe voltage output.
1. Select the Current Limt screen by entering:

8 ENT
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2. Programthe Current Limt to 5 anps:
5 PRG ENT

3.5.7TO PROGRAM OUTPUT CURRENT (CUR=04)

NOTE

A load or short nust be placed across the respec-
tive current output term nals when an output cur-
rent is progranmed. If the current output term -
nals do not have the correct output termnation a
'CUR FAULT' error nessage wll be generated. See
the following for the naxinum |oad resistance

val ue.

PROGRAMVED QUTPUT MAXI MUM MAXI MUM LQAD
CURRENT TERM NALS COWPLI ANCE VOLTAGE | MPEDANCE

2.00 Anps 20 Anp 200 volts 100 ohns

20. 00 Amps 20 Anp 25 volts 1. 25 ohns

200. 0 Amps200 Anp 7.5 volts 0. 035 ohns

MAXI MUM CURRENT QUTPUT
LGAD | MPEDANCE

The out put current is progranmed i ndependently for each phase of a
3- phase system

The following key entry sequence will program 150 anps on the 200
anp out put bus bars:

4 ENT To select the CUR screen

1 5 0 PRG ENT To program 150 anps.

Wiile viewing the CUR screen any output current from 0.02 anp to
200.0 anps can be programmed. For values from 0.02 to 20.00 anps
t he out put appears on the TB1 bl ock.

To program .5 anps enter the follow ng key sequence:
0.5 PRG ENT

3.5.8TO PROGRAM THE CLOCK MODE (CLK=02)
(Phase B and C Power Sources only)

The d ock and Lock coaxial cables are used to drive the frequency
and phase angle for the Phase B and Phase C power sources. At
power-up the Phase B power source defaults to the External C ock
node with the phase angle of the voltage set to 240 degrees
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relative to the voltage of the Phase A power source. The phase C
power source also defaults to the External Cock Mde with the
phase angl e of the voltage output set to 120 degrees.

The frequency of the Phase B and C power sources is controlled by
the Phase A controller. the Phase B and Phase C power source can
be operated independently from the phase A power source by
programmng the B or C controller to the Internal Cock node. In
this node the controller can program the output frequency of its
own out put .

To program the Internal Cock node enter the followi ng Kkey
sequence:

2 ENT To select the dock (CLK) screen
I NT PRG ENT To programthe Internal d ock node

The frequency of the power source can be progranmed by entering
the follow ng key sequences:

6 ENT To sel ect the Frequency (FRQ screen
50 PRG ENT To program 50 Hz

3.5.9T0 LOAD REGISTERS

The AC Power Test System has 16 registers that can be used to
store setups. All of the data stored in the registers will be
retained during power-down. The REC and REG keys are used for
regi ster operations. Any of the previous exanples nmay be stored
in a register by adding the extra step of entering the register
nunber followed by depressing the REG key. This extra step nust
be entered before the | ast ENT keystroke.

The follow ng exanple will load the data to program 135 volts, 200
anps and 60 hertz into register O.

1. Sel ect the FRQ screen and program 60 hert z:
6 ENT 60 PRG

2. Sel ect the VLT screen and program 135 volts:
5 ENT 135 PRG
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3. Sel ect the CUR screen and program 200 anps:
4 ENT 200 PRG

4. Store the programin register O:
0 REG ENT

To recall and perform the register operation, sinply enter the
regi ster nunber followed by depressing the REC and ENT keys.

3.5.10 ERROR MESSAGES

Table 3-8 shows all of the possible error nessages displayed on
the front panel display. The cause of the error nessage is also
shown.

3.5.11 TO PROGRAM FREQUENCY, VOLTAGE, AND CURRENT LIMIT
DEFAULT VALUES

The default values are the values that appear at power-up and
after the GPIB Device O ear conmand.

To set any of the default values performthe foll ow ng steps:

1. Depress the MNU key several tines until the first nenu
screen is displayed as illustrated bel ow
*CLK = 02 CUR = 04

2. Enter the key sequence: 9 5 9 ENT

NOTE (*) This item is displayed for the Phase B and C power
sources only.

ERROR MESSAGE CAUSE

CUR FAULT Excessive output inpedance across current
out put term nals.

VLT FAULT | ncorrect sense |ine connection or overl oad
on vol tage out put.

TEMP FAULT Amplifier overtenperature
CPU MEMORY FAULT CPU failed self-test
DVA OVERFLOW Renot e nessage greater than 256 bytes.

BUS LOCAL ERROR Renote nmnessage sent while AC Power Test
Systemis in |ocal.
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SYNTAX ERROR

VLT RANGE ERRCR

FRQ RANGE ERROR

PHZ RANGE ERROR

CRL RANGE ERROR

CUR RANGE ERROR

DV ERROR
OVERFLOW ERRCOR

| ncorrect syntax received from |EEE-488

External Interface

Attenpt to program VLT value greater than

voltage limt.

Attenpt to program FRQ less than 47
greater than 66 Hz.

Attenpt to program PHZ greater than £999.9

or

Attenpt to program CRL greater than the nmaxi-
mum current allowed for the voltage output

(5.56 is standard).

Attenpt to program CUR greater than the naxi-

mum current (200 anps is standard).
Consult factory.

Consult factory.

FRONT PANEL DI SPLAY ERROR MESSAGES
TABLE 3-8
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3. Depress the MU key several times until t he
configuration nmenu screen is displayed as illustrated
bel ow:

CFG = 16 LM = 17
FLM = 18 CLM = 19

To programthe default frequency, enter the key sequence:
18 ENT A

next enter the default frequency followed by de-
pressing the PRG and ENT key.

To program the default voltage, perform steps 1 through 3. Next
enter the key sequence:

2 9 ENT A

At this point the default voltage fromO to 5 may
be entered. If a value of less than 5 volts is
entered, the output may fault when a voltage is
programmed to a value that is less than 50% of
full scale.

To make 5 volts the default voltage, continue the
key sequence with:

5 PRG ENT

To program the default current Iimt, performsteps 1 through 3.
Next enter the key sequence:

2 9 ENT C

At this point, any value may be entered up to the
maxi mum current available on the voltage output.
This value is 5.56 for the standard 270 volt
range.

To make 5 anps the default value, continue the key
sequence wth:

5 PRG ENT
3.6 TO MEASURE THE OUTPUT

Five neasurenent screens display the output voltage, current,
simul ate true power, phase and frequency.

California Instruments 38



4500FX User Manual P/N 3009-961

Wiile viewing any neasurenent screen, except ELT, any other
nmeasurenent screen may be displayed by repeatedly depressing
either the MON or PRG key. The screen may al so be displayed by
entering its equivalent screen nunber followed by depressing the
ENT key. Refer to Table 3-5 for all neasurenent screen nunbers.
3.6.1 TO MEASURE THE OUTPUT VOLTAGE (VLT=21)

The voltage screen displays the actual TRVMS output voltage wth
0.1 volt resolution. This voltage is the voltage at the Externa
Sense connector of the AC Power Test System To access the
vol t age screen, depress the keys:

2 1 ENT
3.6.2 TO MEASURE THE OUTPUT CURRENT (CUR=22)

The current screen displays the actual TRMS |oad current. The
resolution is a function of the programed output current. The
resolution is 0.001 amp for program values from 0.000 to 2.000
anps. The resolution is 0.01 for program values from 2.01 to
20.00. The resolution is 0.1 anp for program val ues greater than
20.00 anps. To access the current nmeasurenent screen depress the
keys:

2 2 ENT
3.6.3 TO MEASURE THE OUTPUT POWER (PWR=23)
The power screen displays the sinmulated output power. The
simul at ed output power (P) is derived fromthe follow ng rel ation-
ship: P = V]| CCS @
The resolution of the neasured output power is a function of the
programed output current. The resolution is 0.0002 KW for
programmed current values from 0.000 to 2.000 anps. The
resolution is 0.002 KWfor current values from2.01 to 20.00 anps.
The resolution is 0.02 KWfor currents greater than 20.00 anps.
To access the power neasuremnent screen, depress the keys:

2 3 ENT
3.6.4 TO MEASURE THE OUTPUT FREQUENCY (FQM=26)

This screen is accessed by its screen nunber, 26. It displays the
nmeasur ed output frequency with a resolution of 0.01 Hz.

3.6.5 TO MEASURE THE OUTPUT PHASE ANGLE (PZM=27)

This screen is accessed by its screen nunber, 27. It displays the
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phase angle between the current output and the voltage outputs.
The current | eads the voltage for + values. To access the screen,
depress the follow ng keys:

2 7 ENT
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3.6.6 ELAPSED TIME (ELT =11)

This screen displays the total run time accunulated on the AC
Power Test Systemup to 99, 999 hours.

H = HoursM = M nut es S = Seconds
3.7 REMOTE PROGRAMMING WITH ABBREVIATED PLAIN ENGLISH (APE)

Renote programm ng through the |1 EEE-488 Interface (GPIB) consists
of sending the unit address and the proper ASC | al phanuneric
characters to identify the paraneter and the nunerical value or
ot her argunent. The description of the abbreviations for GPIB
messages used in this section are listed in Table 3-9. These
abbreviations must not be confused with the device dependent
abbrevi ati ons used to describe the AC Power Test System operating
paraneters (ex. FRQ=Frequency, etc.).

3.7.1 UNIT ADDRESS

This is the A value (LSN) set in the CFG screen. The Unit Address
0 through 30 corresponds to the HEX value 20 through 3E. Refer to
Table 3-10 for the equivalent HEX, Binary, ASCI|I and Decinal
equi valents. The Unit Address is set at the factory to 1 but may
be changed by sel ecting the CFG Configuration screen and setting a
new val ue.

To select the CFG screen repeatedly depress the MNU key until menu
screen #1 is displayed as illustrated bel ow

*CLK = 02 CUR = 04
Enter the key sequence: 959 ENT

Repeatedly depress the MU key until the nmenu screen #5 is
di spl ayed as illustrated bel ow

CFG = 16 LMr
FLM = 18 M

17
19

Enter the key sequence: 16 ENT
The CFG screen will now be displayed. Depress the A key to

di splay the present Unit Address. It may be changed to any val ue
fromO to 30 and will be stored in non-volatile nenory. The new
unit address wll not be updated until power is shut off and

reapplied to the power system
The foll ow ng key sequence will change the unit address to 16:

16 PRG ENT
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NOTE (*): This paraneter will be shown for only the Phase B and C
power sour ces.

TABLE 3-9
COVWONLY USED GPI B ABBREVI ATI ONS
ABBREVI ATI ON DEFI NI TI ON
ATN Attention. A logic line on the GPIB asserted

only by the controller to indicate the data on
the bus represents a bus nessage.

CR An ASCI| carriage return.

DCL Device Clear. A universal bus nmessage to ini-
tialize all instruments to their power-on
states..

END End. A nessage conveyed when a tal ker uses the
EQ line with the |ast data byte of a data
string.

EQ End or Identify. A logic line on the GPIB

asserted by a talker to indicate the |ast byte
of a data string.

ECS End of String. A delimter nessage that con-
sists of a data byte(s) to indicate the end of a
data string.

CGET Group Execute Trigger. A GPIB nessage to trig-
ger an addressed instrunent.

GIL Go To Local. A GPIB nessage to put an addressed
instrunment in the [ocal control node.

| FC Interface Clear. A logic line on the GPIB
asserted by the controller to clear all inter-
faces (ex., default to unlisten and untalk).

LF An ASCII |ine feed.

LLO Local Lockout. A GPIB nessage, when asserted,
Wi ll inhibit the instrument fromgoing to | ocal

if the CLRILOC key is pressed.

REN Renote Enable. A logic line on the GPIB as-
serted by the controller. REN enables an in-
strument to go to | ocal when addressed.
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SDC Sel ected Device Clear. A GPIB nessage to 1ni-
tialize an addressed instrunent to it Power-on
st at e.
TABLE 3-10

UNI T ADDRESS GROUP

LI STEN BI NARY
ADDRESS | HEX A5 A4 A3 A2 Al | DECIMAL | ASC
0 20 | 001 0O O 0O 0 0 32 SP
1 20 /o011 0 O 0 0 1 33 !
2 22 |01 0 O 0 1 0 34 "
3 23 |01 0 0 0 1 1 35 #
4 24 | 001 0 0O 1 0 0 36 $
5 25 | 001 0 0 1 0 1 37 %
6 26 | 001 0 O 1 1 0 38 &
7 27 ooz 0 o0 1 1 1 39 '
8 268 | 001 0 1 0 0 0 40 (
9 29 |01 0 1 0 0 1 41 )
10 2A | 001 0 1 0 1 0 42 *
11 28 | 001 0 1 0 1 1 43 +
12 2c |01 0 1 1 0 0 44 '
13 2D | 001 0 1 1 0 1 45 -
14 2E | 001 0 1 1 1 0 46 .
15 2F | o021 0 1 1 1 1 47 /
16 30 {001 1 0 0 0 0 48 0
17 38. |oo1 1 0 0 0 1 49 1
18 32 |01 1 0 0 1 0 50 2
19 33 /oo 1 0 0 1 1 51 3
20 3 | 001 1 0 1 0 0 52 4
21 3 | o001 1 0 1 0 1 53 5
22 3 | 001 1 0 1 1 0 54 6
23 37 | oot 1 o0 1 1 1 55 7
24 38 | 001 1 1 0 0 0 56 8
25 39 |01 1 1 0 0 1 57 9
26 3A | 001 1 1 0 1 0 58 :
27 38 | 001 1 1 0 1 1 59 :
28 3c | o001 1 1 1 0 0 60 <
29 3D | o001 1 1 1 0 1 61 =
30 3E | 001 1 1 1 1 0 62 >
UNL 3F | ooz 1 1 1 1 1 63 ?

California Instruments 43



4500FX User Manual P/N 3009-961

3.7.2 MESSAGE FORMAT

The nessage sent to the AC Power Test System nust have the
following format for each paraneter:

HHHDXXX- - - - - == - - - - - - - - E+NND
wher e

H = Three letter menonic for each nessage header.

D = Optional header extension (VLT or CUR) to specify output (ref.
Tabl e 3-4 through 3-7)

X = Al pha, nuneric or # for nmessage header argunent.

E = Optional ASCI1 E for exponent identification

+ = Exponent sign

N = Exponent value O to %63

D = Message string delimter, (CR) (LF) or (LF)

More than one nessage header with its correspondi ng argunent nay
be sent in one setup string with a common delimter.

3.7.3NUMERIC DATA FIELD

Paranmeter values may be sent as an unsigned value with a deci nal
poi nt or a decinmal point with an exponent. The phase val ue may be
sent as a signed val ue.

The Decinmal Point for numeric data values may be either sent or
i nferred. The two following ASCII strings will represent 115
vol ts.

VLT115
VLT115.0

There may be any nunber of digits follow ng the deciml point, not
to exceed the 256 byte DAM buffer, but only the Least Significant
Digit (LSD) of resolution will be recognized. The LSD for
anplitude is 0.1 volts. The LSD for frequency is 0.01 Hz.
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Any paraneter's nuneric value nmay be of a mxed form with a
deci mal point and exponent. The exponent may be a nuneric, wth
or without leading zeros, up to a value of 63. The foll ow ng
ASCIl strings will represent 15 volts:

VLT1. 15E2

VLT1. 15E+2
VLT1. 15E+02
VLT1150E-1

A positive exponent value is represented by either an ASCII "+" or
an unsi gned val ue.

3.7.4 PROGRAM HEADERS

A Program Header is a mmenonic of a series of three ASCI| charac-
ters used to select a function or identify the data it precedes.
The header is an abbreviation of the program function it identi-
fies. The PHZ header nust be followed by a header extension to
separately program each output (VLT or CUR) to different val ues.

See Table 3-11 for the definition of the Program Headers and
their related argunents.

Any header that is sent without an argunment will cause the front

di splay to show the corresponding screen. Refer to Figure 3-4 for
a sunmary of all possible command sequences.
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TO LOAD A REQ STER AND/ OR PROGRAM QUTPUT PARANMETERS

-->VLT--(n)->PHZ--VLT-(n)->CLK-INT->REG- (n)---------- >
| CUR | CUR | EXT |
| FRQ I I I I
I I I I I
[--------- Semeemeeaeaaa Se--ena-- R Se--cman-- >

TO REQUEST TALKI NG OF CALI BRATI ON COEFFI C ENTS

- - >TLK- - - - - CAL-|WLT  |[--->
| CUR I
| MSR VLT]
| VSR CUR|
| SR PVR|
FI GURE 3- 4

REMOTE COVMAND SEQUENCES
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TO SPECI FY THE SERVI CE REQUEST | NTERRUPT:
-->SRQ - (n)---->

TO CALI BRATE THE QUTPUT VOLTAGE OR CURRENT

- >CAL---VLT--(n)---->*
CUR

TO CALI BRATE THE QUTPUT PHASE ANGLE

- ->POF---A--(n)------ >
C

TO REQUEST TALKI NG A PROGRAMVED PARAMETER OR MEASURED VALUE:

- >TLK--->| VLT >
CUR

FRQ

CRL VLT
CLK

PHZ VLT
PHZ CUR
PZM C

TO RECALL A REG STER

--->rec--(n)-------- >*

NOTE(*): Represents either an | EEE-488 END or EOCS nessage. The
ECS nessage may be either an ASCII Carriage Return
(CR), Line Feed (LF) or only LF.
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HEADER EXTENSI ON

FI GURE 3-4 (continued)
REMOTE COVVAND SEQUENCES
TABLE 3-11
PROGRAM HEADERS

ARGUMENT DEFI NI TI ON

VLT

CAL VLT
CAL CUR Oto

CAL MSR VLT

CAL M5SR CUR
CAL MSR PWR

CUR

FRQ
PHZ VLT

PHZ CUR Oto
PRG

REC

California Instruments

0.0 to Max Vol tage Qut put voltage in volts
(270 Standard)
(312 HV Option)

0 to 255 Cal i brate t he out put
vol t age

255 Calibrate the output current

Actual voltage Cal i brated measured volt-
age at external sense
poi nt .

Actual current Cal i brate neasured current.

Act ual power Calibrate neasured simulated
power .

EXT C ock source

0 to max. Current Current limt in anps

(5.56 Standard)
(4.8 HV Option)

0.02 to Max Current Qut put current in anps.
(200 St andard)

47.00 to 66.00 Frequency in hertz.

0 to 999.0 Phase angle in degrees.
999.0 Current phase angle in degrees
0 through 15 Load register wth pre-

cedi ng dat a.

0 through 15 Recal | register or speci-
fy link register if it is
preceded by program argu-
ment followed by PRG and
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regi ster nunber.
REG 0 through 15 Regi ster | oad

NOTE (*): CLK is available for only the Phase B and C power
source

TABLE 3-11 (CONT.)
PROGRAM HEADERS
HEADER EXTENS|I ON  ARGUVENT DEFI NI TI ON

SRQ 0O, 1 or 2 Service Request disable,
enable or at conpletion
of program and neasure-

nments.

TLK Any header Set up to talk argunent
value or neasured value
when addressed to talKk.

TRG Execute (Trigger) set-up
paraneters on GPIB "CGET"
nessage.

MBR VLT Used with TLK to request
nmeasur ement of t he

out put vol t age.

ELT Used with TLK to request
total accunul ated run-tine.

MBR CUR Used with TLK to request
measur enment of t he
output load current.
MBR PWR Used with TLK to request
measur enment of t he
simul ated true power (V*A
COsQ)
PZM C Used with TLK to request
measur enment of t he

output current relative
to voltage phase angle.

FQV Used with TLK to request
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measur enment of t he
out put frequency.
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3.7.5 TO PROGRAM OUTPUT VOLTAGE (VLT)

The VLT header is used to identify the voltage conmand. The
argunent is a nuneric data field from 0.0 to the nmaxi num volt age
(270 standard). An attenpt to program a value higher than this

value will generate an error and a SRQ on the GPIB.
The following ASCII strings will programthe voltage given in the
left col um:

0.0 volts VLTO

10.5 volts VLT10.5 or VLT1. 05E1 or VLT105E-1

100 volts VLT100 or VLT100.0 or VLT1E2

3.7.6 TO PROGRAM FREQUENCY (FRQ)

The FRQ header is used to identify the follow ng nuneric data as
frequency.

The following string will programthe frequency to 60.56 Hz.
FRQ 60. 56
3.7.7 TO PROGRAM PHASE ANGLE (PHZ)

The PHZ header with the VLT or CUR extension is used to identify
the followng nuneric data as phase. The PHZ header with VLT

extension will program the phase angle of the voltage output
relative to the Phase A power source. The PHZ header with the CUR
extension will program the phase angle of the current output

relative to the voltage output of the same power source.

The following exanple w Il program the current output to 90
degr ees relative to the voltage output from the sanme power
sour ce:

PHZ CUR 90
3.7.8 TO PROGRAM CURRENT LIMIT (CRL VLT)

The CRL header with the VLT extension is used to identify the
Current Limt Command. The argunment is a nuneric data field from
0.0 to the maxinumrated current of the power system The maxi mum
current is 5.56 anps for the standard 270 volt range. The maxi mum
current for the Hv Optional Voltage range of 312 volts is 4.8
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anps.
The following string will programa current limt of 5 0 anps:

CRL VLT 5

3.7.9 TO PROGRAM CALIBRATION (CAL)

The CAL header when used with the VLT or CUR extension is for
calibration of the output voltage or current respectively. The
argunent is a relative coefficient fromO to 255. A value of 0
will adjust the output to a mninum For renote calibration a
| EEE- 488 controller/conmputer can be used to nonitor the output
from an external precision voltneter or anmeter. The | EEE- 488
Control | er/ conputer can then adjust the calibration coefficient of
the output voltage or current to calibrate the output to the
programred val ue.

To program the CAL coefficient of the current output to 127 send
the follow ng string:

CAL CUR 127

The CAL header with the extensions of MSR VLT, MSR CUR and MSR PWR
are used to calibrate the nmeasurenent system for voltage, current
and power respectively. The argunment is a numeric value that
represents the expected neasured val ue. The argunent should be
equal to the value derived from an external precision TRVS
vol tneter or ammeter.

The value for power (P) nust be derived from the follow ng
formul a:

P=WVI COS @
where: V is the actual output voltage.
| is the actual output current.

@is the phase relationship between the current and
voltage for the individual power source..

If the output current is calibrated first, (I) can be the pro-
grammed value. |If the phase angle of the current is programmed to
0.0, &= 0 degrees. (V) nust be derived from an external TRMS
voltrmeter for the greatest accuracy at full simnmulated power (270
volts).
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NOTE

There are three (3) calibration coefficients for
current and three (3) for power. Current neasure-
ment calibration nust be perforned at 2, 20 and
200 anps. Power neasurenent calibration nust also
be performed at 2, 20 and 200 anps wi th the output
vol tage progranmed to 270.0 volts.

3.7.10 TO PROGRAM A REGISTER (REG)

The REG header is used to load a register with the precedi ng data.
A register is identified by a nuneric value from O to 15. The
PRG header is identical to the REG header and is included to
standar di ze ot her AC power controllers.

The following exanple will load the output paraneters of 270
volts, 19 anps and 60 Hz into Register 0"

FRQ 60 VLT 270 CUR 19 REG O
3.7.11 TO RECALL A REGISTER (REC)

The REC header is used to recall previously |oaded data from a
register identified by the follow ng register nunber (0 to 15).

The follow ng exanple recalls and outputs the paraneters stored in
register 0 by an exanple in paragraph 3.7.10.

RECO

The following exanple recalls the paraneters in register 0 and
out puts the parameters after the | EEE-488 "GET" nessage.

RECO TRG

3.7.12 TO PROGRAM EXTERNAL CLOCK (CLK)
(Phase B and C Power Sources only)

The CLK header has an argument of either EXT or |NI. The CLK

header with the EXT argunent will make a Power Source a slave. The
slave will operate at the same frequency as the master. The
voltage output of the slave will be related to the voltage out put

of the master by the PHZ val ue of the sl ave.
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The following ASCII string will program the Phase A or B Power
Source to the Internal O ock node:

CLK I NT

The power source can now be frequency programed independent from
t he Phase A power source.

NOTE

If there is no signal at the CLOCK input at the rear panel of the
associ ated power systemin the EXT dock node, the output will go
to zero volts.

The ASCII string CLK EXT will return the slave AC Power Source to
t he progranmed frequency of the Phase A power source.
3.7.13 TO TRIGGER AN OPERATION (TRG)

The TRG header has no argunment. Wen the TRG mmenonic i s included
in a setup string, it will delay execution of the string until the

GPI B Device Trigger message is sent by the bus controller. The
TRG header nay also be used to trigger register operations by
including the TRG header wth the string used to recall a
register. The following exanple wll delay execution of the

program in register 1 wuntil an |EEE-488 Device Trigger 1is
recei ved:

REC1 TRG
The Trigger node nay al so be enabled in the | ocal node by program
m ng setup paranmeters w thout depressing the ENT key. The setup
values will then be programmed in the renote node when the Device
Trigger is received.
3.7.14 TO PROGRAM THE DEFAULT FREQUENCY (FLM A)

The default frequency is the output frequency after power-up or
after an | EEE-488 Device O ear.

The follow ng exanple will programthe default frequency to 50 Hz.
FLM A 50
3.2.15 TO PROGRAM THE DEFAULT OUTPUT VOLTAGE (INI A)

The default voltage is the output voltage after power-up, |EEE-488
Device Cear, voltage or current fault.
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The follow ng exanple will programthe default voltage to 5 volts.
INl A5
NOTE

If the default voltage is programmed to a
value less than 5 volts, the settling tinme
will increase. In addition, there may be an
anplitude fault when the voltage is program
med from the default voltage to a value |ess
t han 50% of full scale.

3.7.16 TO PROGRAM THE DEFAULT CURRENT LIMIT (INI C)

The default current limt is the value after power-up or | EEE-488
Devi ce O ear.

The followi ng exanple will programthe default current Iimt to 1
anp.

INN C1
3.7.17 TO TALK (TLK) MEASURED AND PROGRAMMED DATA

The TLK header will setup the AC Power Test Systemto tal k data.
The TLK header will setup the AC Power Test System to report a
programred output parameter if the program header is the argunent
for the TLK header.

To setup the AC Power Test System to report a neasured val ue,
attach a nmeasurenent header as the TLK MBR argunent. The neasur e-
ment headers are VLT, CUR and PWR

The follow ng string wil
[

setup the AC Power Source to neasure the
out put current when it t al

[
S k addr essed:
TLK MSR CUR

To setup the AC Power source to report the neasurenent of phase
angle or frequency, use the TLK argunents of PHZ C and FQM
respectively. The following string will setup the AC Power Source
to nmeasure the phase angl e between the voltage and current out put
when it is tal k addressed:

TLK PZM C
A GPIB Service Request (SRQ wll be generated at the conpletion

of a measurenment if the SR header is included with the TLK
string. The following string will cause the Service Request to be
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generated when the power

measur enent .

TLK PWF SRQ2

system has finished the power

f act or

3.7.18 TO TALK THE MEASURED OUTPUT VOLTAGE (TLK MSR VLT)

MSR VLT nmay be used as an argunent
as an argunent, it wll
t he out put voltage with 0.1 volt

to the header TLK.

When used

set up the AC Power Test Systemto neasure

resol uti on.

When VLT is used as a header in a string with no argunent, it wll

cause the front panel

3.7.19

MSR CUR nmay be used as an argunent
as an argunent, it wll
t he out put current

anps.
200 anps.

to the header TLK.

to display the neasured output voltage.

TO TALK THE MEASURED OUTPUT CURRENT (TLK MSR CUR)

When used

set up the AC Power Test Systemto neasure

in anps with 0.001 anp resolution up to 2.000
The resolution is 0.01 anp up to 20 anps and 0.1 anp up to

Wien CUR is used as a header in a string with no argunent, it wll

cause the front panel

to display the output current.
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TABLE 3-12
TLK ARGUMENTS
ARGUMENT | EXTENSI ON DATA DEFI NI TI ON
REPORTED
LMI A *270 (312 HY) Maxi mum vol t age
C *200 Maxi mum cur r ent
VLT None 0 to *270.0 Programmed out put vol t age
(312 HV) val ue in volts.
CFG A 0 to 30 | EEE- 488 Li sten Address
B 28 or 29 Configuration Code
C 0, 120 or 240 Phase A, C or B Power Source
CLM A *5.56 (4.8 HV) Defi nes the maxi mum current
B 0 Not used
C 0 Not used
CRL 0 to *5.56 Progranmed out put current
(4.8 HV) limt.
MBR CUR 0.000 to 200.0 | Measurenent of output current.
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ELT A 0000 to 9999 Total accunul ated hours (H)
B 00 to 59 Accunul ated m nutes (M
C 00 to 59 Accunul at ed seconds (S)
FLM A 60 Def ault frequency
B 47 Low frequency limt
C 66 H gh frequency limt
FQMV None 47.00 to 66.00 | Measured output frequency
FRQ None 47.00 to 66.00 | Programmed frequency
I NI A 0000 to 005.0 Def ault vol t age
C Oto *5.56 Default current limt
(4.8 HY)
PHZ VLT, CUR 0.0 to 359.9 Programmed out put phase angle
M5R PWR 0 to 54.00 Power in kilowatts. NMSR PWR =
(62.4 HV) VA COS @
0 to 5.400
(6.24 HV)
0 to 0.5400
(0.624 HV)

PZM C 0 to 359.9 Measur ed phase angl e of the
current output relative to the
vol t age out put.

REG 0 to 15 Contents of Reg | Tal k contents of register

SRQ None O, 1 or 2 Programmed SRQ st at us

MBR VLT 0.0 to 270 Measured out put voltage

(*)

ASCl |

TLK
TLK
TLK
TLK
TLK
TLK
TLK
TLK
TLK
TLK

St andard val ues shown.
out put power and opti ons.

TABLE 3-13

Val ues wil |
The opti onal

be different for other ranges,

val ues are shown by ( ).

EXAMPLE TALK RESPONSE ( 3- PHASE SYSTEM

STRI NG SENT

LMr
VLT
CFG
CLM
CRL WLT
CUR
ELT
FLM
FQM
FRQ

RESPONSE AFTER ADDRESSED TO TALK

LMrA270. 0
VLTO005. 0
CFGAO001
CLMAOS. 56
CRLVLTOS. 56
CUR190. 0
ELTHO147
FLMAOOG0

FQW9. 97
FRQ60. 00

C200. 0
B0O028 0120
BOOOO C0000
MDO51 S0033
BO047 Q0066
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TLK CLK CLK INT (*)
TLK PHZ PHZV000. 0 C120.0
TLK MR PWR PWR53. 94
TLK PzZM PZMD0O. O
TLK REQD ACTUAL CONTENTS OF REAQ STER O
TLK MBR VLT VLT270.0
TLK MSR CUR CUR190. 0
NOTE (*): A Syntax Error nessage will be generated from the Phase

A Power source.
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3.7.20 TO TALK THE MEASURED SIMULATED OUTPUT POWER (TLK MSR PWR)

MSR PWR nmay be used as an argunent to the header TLK.  When used
as an argunent, it will set up the AC Power Test Systemto neasure
the output power in kilowatts. The resolution is a function of
t he progranmed out put current. The resolution is 0.0002, 0.002 or
0.02 for a current of 0.02 to 2, 2.01 to 20.00 or 20.1 to 200
anps, respectively.

Wien MSR PWR is used as a header in a string with no argunent, it
wi Il cause the front panel to display the output power.

3.7.21 TO TALK THE MEASURED OUTPUT FREQUENCY (TLK FQM)

FQM may be used as an argunent to the header TLK.  There are no
extensions for this argunent. Wen FQMis used as an argunent, it
will set up the AC Power Test System to neasure the output
frequency in hertz.

Wen FQM is used as a header, it wll cause the front panel to
di spl ay the nmeasured out put frequency.

3.7.22 TO TALK THE MEASURED OUTPUT PHASE ANGLE (TLK PZM C)

PZM C may be used as an argunent for the header TLK.  Wen used as
an argunment, PZM C will set up the AC Power Test Systemto neasure
the phase angle of the output current relative to the output
vol t age.

Wen PZM C is used as a header, it will cause the front panel to
di spl ay the phase neasurenent screen.

3.7.23 MESSAGE SEPARATORS

A conpl ete message consists of a header and an argunent. Si nce
nore than one nessage can be sent in a setup string, nessage
separators included in the string between the nessage will make it

nore readable to the human operator. Three nessage separators are

recogni zed: the conma (,), semicolon (;) and a space. Since these

separators are ignored, they nmay be dispersed throughout a setup

string.

The following are two exanples of ASCII strings with separators:
PHZA90; FRQ60; VLT115

CRL VLT, 5; FR®O; VLT, 120
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3.7.24 SERVICE REQUEST

After power-up the GPIB Service Request (SRQ wll be generated
after any error (exanple. syntax, output fault, etc.). This SRQ
out put can be inhibited by the SRQ header followed by the single
digit "0". The SRQ can be reenabl ed by the SRQ header foll owed by
1. Sending SR causes an SRQ to be generated after the execution
of a setup string or when data is available after request of
measurenents. The setup string can be of any type: ranp, calibra-
tion, etc.

The foll ow ng exanpl e di sabl es G°PI B SRQ
SRQO
3.7.25 SERIAL POLL STATUS BYTE

Once the bus controller has detected the SRQ it nust determ ne
the instrument needing service by the Serial Poll. During the
polling routine the instrunent needing service wll return a
Status Byte (STB) greater than decimal 63. The Status Byte val ues
for various faults are given in Table 3-14.

3.7.26 END OF STRING

The End of String (ECS) delimter recognized by the AC Power Test
Systemis the ASCI1 Line Feed (LF). Carriage Return (CR) foll owed
by Line Feed may al so be used for ECS. The End or Identify (EQ)
| EEE- 488 nessage END will al so be recognized. The END nessage is
sent by setting the |IEEE-488 End or ldentify line true with the
| ast data byte.

3.7.27 ERROR MESSAGES

Table 3-14 shows all of the possible error nessages that can be
generated by the AC Power Test System  These nmessages will also
be di splayed on the front panel of the AC Power Test System

3.7.28 GROUP EXECUTE TRIGGER

The trigger node is enabled when the menonic TRG is added to a
setup string. The trigger command nay be inserted anywhere in the
string. Wen the menonic is detected, it will delay execution of
the new setup values until the GPIB Device Trigger is sent by the
bus controller.

A GPIB Device Trigger will also termnate a programed ranp or
ot her program

The following setup string will recall the values fromregister 9
and delay execution until the CGET nessage is received. ( Not e:
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GET is the abbreviation for the GPIB G oup Execute Trigger nessage
and does not represent a series of ASCI|I characters. (See Table
3-9).

RECOTRG

3.7.29 SIMULTANEOUS VOLTAGE/CURRENT PROGRAMMING

Each of the three power sources that conprise the 3-phase AC Power
Test System has an AC power controller. Each controller has its
own | EEE-488 Listen Address. To change the output paraneters
si mul taneously on each of the three phases, each power source nust
be set up with the desired paranmeters. The setup string nust use
t he TRG appended to the string.

The follow ng exanple assunes that each power source has its own
Li sten Address. The exanple will set up Phase A to 240 volts, 200
anps. Phase B will be set up to 242 volts, 190 anps and Phase C
will be set up to 230 volts, 185 anps.
The following string is for the Phase A power source:

VLT 240 CUR 200 TRG
The following string is for the Phase B power source:

VLT 242 CUR 190 TRG
The following string is for the Phase C power source:

VLT 238 CUR 185 TRG

The outputs for the three power sources will change sinultaneously
when they receive an | EEE-488 G oup Execute Trigger.
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TABLE 3-14

STATUS BYTE VALUES

SRQ REPORTED MESSAGE CAUSE
1 0

64 0 | VLT FAULT Overl oad or sense line fault

71 7 | CUR FAULT Current output excessive conpliance
vol t age

72 8 | TEMP A FAULT Al Vol tage anplifier overtenperature

73 9 | TEMP B FAULT A2 Current anplifier overtenperature

75 11 | TEMP C FAULT A3 Current anplifier overtenperature

90 26 | CUR RANGE ERRCR CUR val ue greater than highest range

91 27 | VLT RANGE ERRCR VLT val ue greater than 270V or 312V

92 28 | FRQ RANGE ERRCR FRQ value is less than 47 or greater
than 66 Hz

93 29 PHZ RANGE ERROR PHZ val ue greater than +999.0

94 30 | CRL RANGE ERRCR CRL val ue greater than maxi num val ue

96 32 | SYNTAX ERROR Wong string SYNTAX

97 33 | BUS LOCAL ERRCR Renot e nessage sent while in |oca
node

99 35 | CPU MEMORY FAULT |CPU failed self-test

100 36 | DVA OVERFLOW Renot e nessage greater than 256 bytes

ERROR

63 The response after SR is included in
a setup string and the execution of
the string or neasurenent is com
pl et ed.

40 | STA K No probl ens
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cauti on page
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PAGE | NTENTI ONALLY LEFT BLANK
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SECTION 4
CALIBRATION PROCEDURE

4.1 GENERAL

The calibration is divided into tw categories; a periodic and a
nonperiodic calibration. The periodic calibration should be perforned
at a 1 year interval. The nonperiodic calibration should only be
perfornmed if the periodic calibration cannot be performed or if an
adj ust abl e subassenbly is repl aced.

The following is a listing of paragraphs that nay be perforned to fix
an indicated problem Any AC Power Test System with a 1-phase output

or that has nore than one chassis will have paralleled anplifiers.
PARAGRAPH TI TLE
4.3.1 OQUTPUT VOLTAGE CALI BRATI ON

This is a periodic calibration of the output voltage.
4.3.2 VOLTAGE MEASUREMENT CALI BRATI ON

This is a periodic calibration of the voltage
nmeasur enment function.

4.3.3 CURRENT QUTPUT AND MEASUREMENT CALI BRATI ON

This is a periodic calibration of the current output
and neasurenent function.

4.3. 4 PONER MEASUREMENT CALI BRATI ON
This is a <calibration of the power neasurenent
functi on.

4.4 REMOTE MEASUREMENT CALI BRATI ON

4.5 REMOTE QUTPUT CALI BRATI ON

4.6.1 QUTPUT FREQUENCY CALI BRATI ON
This is a nonperiodic <calibration of the output
frequency.

4.6.2 VOLTAGE GAI N ADJUSTMENT
This is a nonperiodic adjustnent. It may be required

if a VLT FAULT error nessage is generated without a
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| oad on the vol tage out put.
4.6.3 CURRENT GAI N ADJUSTMENT

These are nonperiodic adjustnments. The adjustnents are
required if a CUR FAULT error message is displayed.

4.6.4 PHASE ANGLE CALI BRATI ON

This is a nonperiodic adjustnent. The calibration is
required if there is a phase error between the output
current and voltage or between voltage outputs of a 3-
phase system

4.6.5 CURRENT LIM T CALI BRATI ON

This is a nonperiodic calibration. The calibration is
required if the available output current from the 270
volt output termnals is not equal to the progranmed
current limt value. The avail able output current nmay
exceed the programed val ue by 10%

4.2 TEST EQUIPMENT

The follow ng equi pnent or their equivalents are required to conpletely
test the AC Power Test System

1. Current Shunts:
0.1 ohnml 2 anp: |sotek Mddel RUG Z-R100-.1
Leeds & Northrup CAT No. 4221

0.01 ohm 20 anp: | sot ek Mbdel RUG Z-R010-.1
Leeds & Northrup CAT. No. 4222

0. 001 ohm 200 anp: Isotek Mddel RUG Z-R001-.1
2. Digital Voltneter: Fluke Mdel 8840A (nodified per Cl Q005) or

equi val ent . DVM nust be calibrated at 60 Hz
instead of standard 1 KHz.

3. Current Transforners: Pear son Model 110 and 3468
4. Resi stive Loads: Vol t age out put - 48.6 ohns, 1500 watt
200 anp load - Janmes Biddle JAGAV1 carbon
pile
20 anp | oad - 1. 25 ohnl 500 watt

5. Distortion Analyzer: Hew ett Packard 339A
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6. Phase Angle Meter: Krohn-H te 6500A

California Instruments 67



4500FX User Manual P/N 3009-961

4.3 PERIODIC CALIBRATION

The follow ng periodic calibration adjustnents should be perforned
on a 1 year interval

4 .3.1VOLTAGE OUTPUT CALIBRATION

Connect the Renpote Sense lines to the voltage output termnals on
TB1. Connect the AC DVM to the sense lines wthout an output
| oad. Allow at least a 15 mnute warrmup period before
calibration. Refer to Figure 4-1 for equi pnent hook-up.

1. Programthe output to 135.0V rns and 60 Hz.

NOTE: I f a Phase B or C source is not calibrated as a system
the CLK nust first be programmed to |INT before
pr oceedi ng.

2. Press the MNU key several tines until the first Menu screen
is displayed.

*CLK=02 CUR=04
FI RST MENU SCREEN
NOTE(*): Shown only with Phase B and C power source.
3. Enter the password 9 5 9 followed by depressing the ENT
key. Press the M\U key several times until the nenu screen

16 is displayed as shown bel ow.

CFG=16 LMr=17
FLM=18 CLMF19

4. Enter the key sequence 1 2 follow ng by depressing the ENT
key to display the Qutput Calibration screen. Press the A
key for voltage calibration.

5. Press the UP (-) or Down (7)) Kkey to select a new output
calibration value. Hold the key until the output voltage is
the sane as the programed value, 135.0 z0.05V rns. Press

the ENT key to permanently store the val ue.

6. Repeat steps 1 through 5 for the other output phases to be
cal i br at ed. Connect the external AC DVM to the sense lines
of the output to be calibrated.

4.3.2 VOLTAGE MEASUREMENT CALIBRATION
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The voltage neasurenent is calibrated at 135 volts and 60 hz.
Program the output to these paraneters before starting the
cal i bration.

Before calibration of voltage neasurenment first performthe output

vol tage calibration. Wiile viewing the CAL QUT screen in
paragraph 4.3.1, press the MON key one tine to display the CAL VLT
screen. If this procedure does not display the CAL VLT screen

perform steps 2 and 3 of paragraph 4.3.1. Then enter the key
sequence 1 3 followed by depressing the ENT key.

1. Enter the key sequence 1 3 5 PRG ENT to perform the
calibration at 135 volts.

2. Repeat the procedure for the other phases.
4 .3.3CURRENT OUTPUT AND MEASUREMENT CALIBRATION

The programred output current can be calibrated at 5 different
program val ues on the 200 and 20 anp ranges. The 2 anp range wil |
accept up to 6 calibration values. It is not necessary to
calibrate all 16 val ues. In many cases it may be sufficient to
only calibrate at or near the maxi mum value of the range. At the
factory the current is calibrated at 10 program val ues.

If all of the cardinal calibration points for a current range are
in error, they may be cleared from nenory by performng the
foll owi ng steps. Refer to Figure 4-1 for the equipnent hook-up
for calibration.

1. Sel ect the output current screen with the key sequence:
4 ENT.
2. Enter the value of current to be progranmed for calibration.
Start at the top of Table 4-1 for the first program val ue of
current.
3. Select the Current Calibration screen with the follow ng key
sequence.

- Press the MNU key until the first MU screen is dis-
pl ayed. Refer to paragraph 4.3.1, step 2.

- Enter the key sequence: 9 5 9 ENIT.
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- Press the M\U key several tines until the menu wth
screen 16 is displ ayed.

- Sel ect the CAL QUT screen with the key seguence:

1 2 ENT.
4. Press the B key to display the cardinal current calibration
poi nt . Press the C key to display the active calibration

value. The value nmay be any value fromO to 255. At this
point if the CLR key is pressed three tines, all of the
calibration values for the active current range wll be
cleared. This may be the appropriate action if calibrations
val ues other than those listed in Table 4-1 are chosen.

Figure 4-1 Equi prent Hookup for Voltage and Current Calibration
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California Instruments

CURRENT QUTPUT AND MEASUREMENT

71

ADJUST TO

PROGRAM CURRENT CALI| BRATE CAL| BRATE TEST SETUP
VALUE QUTPUT QUTPUT MEASURENENT FI GURE 1 AC DWM MAX. ADJ
TERM NALS CURRENT SHUNT | VALUE/ RANGE | +ERROR
190.0 200 YES YES .001 ohm 190. 00/ 200nV | 0. 200MV
120.0 200 YES NO .001 ohm 120. 00/ 200nV | 0. 200MV
60. 0 200 YES NO .001 ohm 60. 00/ 200mV | 0.200nV
47.5 200 YES NO .001 ohm 47.50/ 200mV | 0.200MV
19. 00 20 YES YES .010 ohm 190. 00/ 200nV | 0. 200MV
15. 00 20 YES NO .010 ohm 150. 00/ 200nV | 0. 200mV
12.0 20 YES NO .010 ohm 120. 00/ 200nV | 0. 200MV
6. 00 20 YES NO .010 ohm 60. 00/ 200mV | 0.200nV
4.75 20 YES NO .010 ohm 47.50/ 200mV | 0.200MV
1.900 20 YES YES .100 ohm 190. 00/ 200nV | 0. 200MV
1.500 20 YES NO .100 ohm 150. 0/ 200mV | 0. 2001V
1.200 20 YES NO .100 ohm 120. 00/ 200nV | 0. 200MV
0. 600 20 YES NO .100 ohm 60. 00/ 200mV | 0.200nV
0. 475 20 YES NO .100 ohm 47.50/ 200mV | 0.200MV

FI GURE 4-1
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10.

Addi tional calibration values nay be added at any tine if any
are avail able for the programed current range.

After pressing the B key, the calibration points for the
active current range can be displayed by pressing the Up (-)
or Down (™) key.

Press the C key to display the calibration coefficient. | f
the value is 0, enter a value of 127 to speed the calibration
process with the key sequence: 1 2 7 PRG ENT.

Press the C key again to display the calibration coefficient.

Press the Up (-) or Down (7) key to obtain the precise
calibration value for the correct output current. Press the
ENT key to store the val ue.

|f Table 4-1 indicates that the current neasurenent mnust be
calibrated for the programmed current value, select the CAL
CUR screen with the key sequence: 1 4 ENT.

Program the current neasurenent val ue. For exanple, enter
the key sequence 190 if the neasurenent value shoul d display
190. 0 anps.

Continue with the <current <calibration by selecting the
current program screen. Enter the key sequence: 4 ENI.

Repeat steps 2 through 9 for the next program value in Table
4-1.

4.3.4POWER MEASUREMENT CALIBRATION

1
2.

Short the 200 anp and 20 anp out puts.

Program the outputs to 270 volts, 2 anps and 60 Hz. Program
the phase angle of the current output to 0.0 degrees.
Connect the external DVM to the voltage output and note the
vol tage to cal culate the power calibration value in step 4.

Sel ect the CAL PWR screen. Follow the procedure in paragraph
4.3.3, step 3, to select the screen. The CAL PWR screen
nunber is 15 instead of 12.

Determne the calibration value by multiplying the actual
out put voltage and the 2 anp output current. The val ue nust
be in KW (exanple 0.54).

Program 20 anps. Select the CAL PWR screen and enter the
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calibration value obtained by nultiplying the actual output
vol tage and the 20 anp out put.

6. Program 200 anps. Select the CAL PWR screen and enter the
calibration val ue. Again the value 1is obtained by
mul tiplying the actual voltage and the actual output current.

The val ue nmust be in Kilowatts.

4.4 REMOTE MEASUREMENT CALIBRATION
The neasurenent function of the AC Power Test System nay be re-
notely cali brated. The equi prent hookup is the sane as before
except an | EEE-488 Controller nust be used to programthe AC Power
Test System The values for the VLT, CUR and PWR strings mnust be
derived fromthe external AC Digital Voltnmeters and Current Shunt.
To calibrate the neasured voltage, first programthe AC Power Test
Systemto 135.0 volts and 60 Hz. Send the follow ng calibration
string:
CAL VLT (Desired vol tage val ue)
To calibrate the neasured current send the follow ng string:
CAL CUR (Desired current val ue)
To calibrate the neasured power val ue send the foll ow ng string:
CAL PMR  (Desired power val ue)
4.5 REMOTE OUTPUT CALIBRATION
The out put voltage and current can be calibrated through the | EEE-
488 interface. Refer to paragraph 4.3.1 and 4.3.3 for the hook-up
of the test equi pnent and calibration points.

To calibrate the output voltage first program the output voltage
to 270 volts by sending the follow ng | EEE-488 string”

VLT 270
If the output voltage is |ess than the programred val ue of 270 the
calibration coefficient nmust be increased. To determne the

voltage calibration coefficient send the follow ng string:

TLK CAL VLT
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When the power source is addressed to talk it will report:

CAL VLT nnnn
The calibration coefficient, nnnn, will be a nunber from 0000 to
0255. If the coefficient is reported as 127, send the follow ng

string to increase the output voltage by approximately 0.01%
CAL VLT 128

I ncrenent the calibration coefficient until the output voltage is
wi thin specification.

If the output voltage is greater than the programmed val ue, send a
calibration coefficient that is | ess than the existing val ue.

The output current can be calibrated simlar to the output
voltage. First programthe output current to be calibrated. Then

determne the calibration coefficient by sending the follow ng
string:

TLK CAL CUR
The calibration coefficient that is reported after the AC power
source is addressed to talk can be increnmented or decrenented by
the nnn values in the follow ng string:

CAL CUR nnn

Refer to the wexanples for renote voltage calibration for
addi tional information.

4.6 NONPERIODIC CALIBRATION

If adjustnments are required for these nonperiodic calibrations,

the top cover of the AC Power Source will have to be renmpved. A
nonperiodic calibration wll only be required if a related
assenbly is repaired or if the performance 1is out of

speci fication.
4.6.1 OUTPUT FREQUENCY CALIBRATION
Connect the Frequency Counter to the voltage output. Programthe

output to 135.0 volts and 60.0 Hz. Engage the lowpass filter on
t he Frequency Counter to obtain the output frequency.

If the Frequency Counter does not indicate 60.000 =0.0006 Hz,
adjust 43 for the correct frequency. Refer to Figure 4-2 for the
| ocation of C43.
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4.6.2 VOLTAGE GAIN ADJUSTMENT

The voltage gain adjustnment nust be made with the top cover
renoved.

To adjust the voltage gain performthe follow ng steps.

1. Renove the Voltage Sense wres from the voltage output
term nal s.
2. Renove all |oads fromthe voltage output term nal and connect

an AC DVWMto the output.

Figure 4-2 Internal Adjustnents and Junper Locati ons.
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Figure 4-3 Current and Vol tage Gai n Adj ust nent
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3. Program the output to 60 Hz and 200 volts. Keep the ENT key
depressed to prevent the output fromdefaulting.

4. Adj ust A9R109 (Refer to Figure 4-2) for an output of 220.0 %1
VRIVB.

5. Rel ease the ENT key to allow the output voltage to default.

6. Repeat steps 1 through 5 for phase B and C of a 3-phase test
systemif applicable.

4.6.3 CURRENT GAIN ADJUSTMENT

The current gain adjustment nust be nmade with the top cover

renoved. The current gain adjustnent nust be made under full-1|oad
conditions. Refer to Figure 4-2 for the location of the 200 AW
and 20 AMP CGAIN adjustnents. Refer to Figure 4-3 for the

equi prent hookup for the adjustnent. Performthe foll ow ng steps:

1. Program the output to 200 anps and 60 Hz. Adj ust the | oad
for 7.5 volts across the output term nals.

2. Press and hold the ENT key. Short TP2 to TPl on the current
Limt Board (A9).

3. Adj ust the 200 AMP GAI N adjustnent for 210 anps.
4. Rel ease the ENT key and renpbve the short to TP2.

5. Connect the 1.25 ohmload to the 20 anp output. Programthe
output to 20 anps.

6. Press and hold the ENT key. Short TP3 to TPL.

7. Adj ust the 20 AMP GAI N adjustnent to 21.0 anps.

8. Rel ease the ENT key and renove the short from T TP3 to TPL.

9. Repl ace the top cover and repeat steps 1 through 8 for the
phase B and C power source if applicable.

4.6.4 PHASE ANGLE CALIBRATION

4.6.4.1 CALIBRATION OF CURRENT TO VOLTAGE OUTPUT PHASE ANGLE

1. Connect the test equipnment as shown in Figure 4-4. Start

with the Phase Meter B input connected to the 200 Anp Current
Transfornmer (.01V/A).
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2. Programthe voltage to 120 volts, the current to 200 anps and
the current phase angle to 0.0 degrees. For a Phase A power
source, programthe frequency to 60 Hz.

Figure 4-4 Phase Angle Calibration
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3. Check the phase angle. |If the phase angle is within £0.5° of
the program value, go to step 10. Perform steps 4 through 9
to calibrate the phase angle if the deviation is nore than

+0. 5° fromthe program val ue.

4. Access the phase screen with the key sequence:
7 ENT
5. Depress the MNU key several tines until the foll ow ng screen
is displayed:
* CLK = 02 CUR = 04

6. Enter the key sequence: 959 ENT

7. Depress the MU key several times until the Configuration
menu screen i s displayed:

CFG = 16 LM
FLM = 18 CLM

17
19

8. To display the POF screen enter the key sequence: 20 ENT

9. To calibrate the Current Phase angle, press the C key.
Program the correct phase offset val ue. Renmenber that a
negative value is entered by depressing the period key (.)
once or twice after the nuneric val ue.

10. Connect the Phase Meter B input to the 20 anp current trans-
former (.1v/anp). Refer to Figure 4-4. Program t he out put
to 20 anps. Performsteps 3 through 9.

11. Connect the Phase Meter B input to a 0.5 ohm 5 watt resistor
that is in series with the 20 anp output. Programthe out put
to 2.0 anps. Performsteps 3 through 9,

4.6.4.2 CALIBRATION OF VOLTAGE TO VOLTAGE OUTPUT PHASE ANGLE
(Phase B and C sources only)

The following procedure requires at |east two 4500FX power
sour ces.

1. Connect the test equipnment as shown in Figure 4-4 except
connect the voltage output of the Phase A source to the A
i nput of the Phase Meter. Connect the voltage output of the
Phase B or C source to the B input of the Phase Meter.

2. Program t he Phase A voltage output to 120.0 volts and 60 Hz.
Program the Phase B or C voltage source to CLK EXT and the

voltage to 120.0 volts. Program Phase B to 240° and Phase C
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[y

to 120e-.

NOTE (*): Shown only on Phase B and C Power Source.

Check the phase angle. If the phase angle varies by nore
than +0.5° fromthe programed val ue, perform steps 4 through
8 of paragraph 4.6.4.1. and continue with the follow ng
st ep.

To calibrate the voltage phase angle, press the A key.
Program the of fset val ue.

.6.5 CURRENT LIMIT CALIBRATION

Select the Current Limt (CRL) screen (Screen 8) and program
the Current Limt value of 4.0 anps.

Moni tor the output current fromthe voltage QUTPUT term nal s
with the external current transformer and AC DVM Connect an
oscill oscope to the output.

Program the out put voltage 190 volts, 60 Hz.

Apply a 48.6 ohni 1500 watt load to the voltage output only.
(Apply a 64.9 ohnl 1500 watt | oad when the 312 volt range, HV
Option, is installed).

| ncrease the output anmplitude slowy until the external AC
current transfornmer indicates 4.28 anmps. Slowy turn A9-Rl7
on the Current Limt Assenbly in a counterclockw se direction
until the output just starts to clip.

Slowy readjust RL7 in a clockwi se direction just to a point
where the clipping di sappears.

For a 3-phase test system repeat steps 1 through 5 for the
Phase B and C power sources.
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SECTION 5
THEORY OF OPERATION
5.1 GENERAL

An explanation of the circuits within the AC Power Test Systemis
given in this section. Refer to Figure 5-1 for a bl ock di agram of
the AC Power Test System

5.2 OVERALL DESCRIPTION

| nput power from the rear panel is routed through the circuit
breaker to the Input Power Supply (A5). DC voltages from the
| nput Power Supply are routed to the Power Mther Board (A4), the
Control Mother Board (A8) and the Auxiliary Power Supply (A7).

The Programmable Oscillator assenbly (All) generates the
oscillator waveforns and power source control and neasurenent
signals. The oscillator assenbly is connected to the rest of the
power source through the Control Mther Board, AlO.

The three anplifier nodules are Al, A2 and A3. They take their DC
supply voltages and input signal fromthe Power Mther Board, A4.
They produce the high power outputs for the primary of the output
transforners, T1, T2 and T3. The outputs are routed through the
Power Mot her Board to the output transforners.

The Range Relay Board is identified as A6. This board assenbly
configures the secondaries of the output transfornmers for the
correct output voltage range. The outputs fromthe AC Power Test
System are taken fromthe Range Relay Board. This board al so has
relays that switches the output to the 1-phase node and opens the
out put s. There is also a circuit on the board that senses for
i ncorrect sense |ine connections.

The board assenblies are described in nore detail in the follow ng
par agr aphs.

5.3 INPUT POWER SUPPLY

This assenbly is identified as A5. It generates the high power
+300 VDC supply. This supply voltage is connected to the filter
capacitor, Cl, and to the Power Mother Board. Cl is nounted on
t he bottom cover of the AC Power Source.

The Input Power Supply also has circuits that generate the DC
vol tages identified as +18V, +15VSW and +8V.

The +18V supplies are used for the Oscillator Mdule and the
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Current Limt Board. The +8V supply is used for the Gscillator

Modul e. The +15VSW supplies are used for the three Amplifier
Modul es.

Figure 5-1 AC Power System Bl ock Di agram
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5.4 AUXILIARY POWER SUPPLY

The Auxiliary Power Supply receives the +300 supply voltage from
the I nput Power Supply. The +300 supply voltage is then changed
to the +50 VDC supply voltage for operating the fans and rel ays.
In addition to the +50 VDC supply, +15VSWL is al so generat ed.
This supply voltage is used for the gate drive signal in the
Amplifier Mdul es.

5.5 CURRENT LIMIT BOARD

The Current Limt Board receives the oscillator signals identified
as OSC A B and C fromthe Gscillator Mdule. Analog swi tches on
this board direct the oscillator signals to the respective
anplifier nodule. The analog switches switch the OGSC A signal to
the voltage anplifier, the OSC B signal to the 200 AWP anplifier
and the OSC C signal to the 4/20 AWP anplifier. A gain adjustnent
is on this board to adjust the gain of the voltage anplifier
channel .

The current limt circuit is also located on the Current Limt
Boar d. This circuit receives a DC signal form the Gscillator
Modul e, CLA, that is proportional to the current limt value.

This DC signal is conpared to the output current. The out put
current signal is identified as TA. This signal is routed to the
Current Limt Board from current transformers on the Range Rel ay

Boar d. If the output current exceeds the programed val ue, an
attenuator wll |imt the output voltage to a value that wl]l
cause the AC Power Test Systemto operate at a constant current.

If the output current limts the output voltage to 10% of the
programed voltage anplitude value, the output will default and a
VLT FAULT error nessage will be displayed. The error nessage wl |l

al so be reported through the | EEE-488 (GPIB) interface.

The Current Limt Board has anal og switches and sunmng anplifiers
that are used for current measurenents. The outputs from the
summing anmplifiers, CT B and C, are routed to the Gscillator
Modul e for measurenent.

5.6 INDICATOR BOARD

The I ndicator Board has the reference designator, Al2. This board
has LED indicators for the OVERTEMP and OVERLQAD conditi ons.

A front panel selector switch is nounted on the I|ndicator Board.

This switch is used to connect the front panel analog neter, M,
to either the phase A, B or C output.
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5.7 RANGE RELAY BOARD

The Range Rel ay board has all of the AC Power Source relays. The
rel ays are operated from +50 VDC.

One relay is used to switch the output current range between 20
and 2 anps. The other relays short the current output after an
open circuit condition is detected.

A current transforner on the Range Relay board nonitors the output
current for the 20 and 2 anp range. The signal from the current
transfornmer is used for current feedback and for neasurements.

5.8 AMPLIFIER MODULES

The AC Power Test System has three Anplifier Modul es. There is
one voltage and 2 current anplifiers.

The Anplifier Mdules operate in a switch node to obtain high
efficiency. These switch node anplifiers operate at 200 KHz.

Each Anplifier Mdule obtains its input signal from the Current
Limt Board. These three input signals are identified asb A SIG b
B SIGandb C SIG A 5.00 VRV input signal will generate a full
scal e output voltage or current at the output of the AC Power Test
Systemwith 100.0 VRVS on the primary of the output transforner at
full | oad.

Each Anplifier Mdule requires +300 DC, +15 VSW and the +15 VSW
supplies. The +300 VDC supply cones from the | nput Power Supply
t hrough a 15 anp fuse on the Power Mot her Board.

The Anplifier Mdule has a thernmoswitch nounted on its heatsink.

If the heatsink tenperature reaches 100°C, a control signal is
sent to the Gscillator Mddule. A logic |ow on the Error! Objects

cannot be created from editing field codes.l control line wll
cause the error nmessage TEMP FAULT to be generat ed.

5.9 OSCILLATOR MODULE
The Gscillator Module is identified with the reference designator,
All. The nodule consists of three printed circuit assenblies.

These three assenblies are interconnected with a snmall nother
board, AllA2. The oscillator D splay Assenbly connects to the
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Gscillator Module with a short ribbon cable. The Display Assenbly
is mounted on the front panel. The block diagram of the
Gscillator Moddule is shown in Figure 5-2.
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Figure 5-2 Gscillator Mdul e Bl ock D agram
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5.10 CPU/GPIB BOARD

The CPU GPIB board, Al11A3, provides the control and neasurenent
functions of the nodule. A mcroprocessor circuit accepts
commands from the GPIB on the front panel keyboard. It sends
digital progranmng information to set the output paraneters of
t he power source. Data from neasurenent circuits are accepted and
reported to the display and GPIB. Measurenent calibration
coefficients are stored in a nenory backed up by a battery. The
battery has a 10 year |ife expectancy.

Measurenent circuits on the CPUGIB board nonitor voltage,
current, power, frequency, and phase angle. Voltage fromthe rear
panel sense connector is scaled, converted to a DC voltage by a
true-rns-converter, and sent to the mcroprocessor by the anal og-
to-digital converter

Current sensed by internal <current transformers is scaled,
converted to a DC voltage by a true-rns-converter, and sent to the
m croprocessor by the anal og-to-digital converter.

The scal ed voltage and current waveforns are applied to the inputs
of a multiplier. The nultiplier output is filtered to a DC | eve
and digitized by the anal og-to-digital converter.

Frequency is conputed from the neasured tine intervals between
zero crossings of the Phase A waveform Phase is conmputed from
the differences of neasured zero crossings between the Phase A
signal and the Phase B or Phase C signal

A digital-to-analog converter on the CPU GPIB board sets the DC

voltages that are wused for the programmable current [|imt
function.
5.11 PHASE A/REF BOARD

The Phase A/ Ref Board, All1A5, serves several purposes. A program
mabl e clock sets the output frequency of the power source.
Digital -to-anal og converters program references to set the output
anplitude of Phases A, B and C. A sine wave generator creates a
1024 step waveform which is filtered to provide the Phase A
oscillator signal for the voltage output. The Phase B sine wave
generator is for the 200 Anmp output and the Phase C generator is
for the 20 and 2 Anp output. An external sense anplifier controls
t he vol tage out put anplitude.

5.12 PHASE B/C BOARD

The Phase B/ C Board, Al11A4, uses the DC voltage references and
programmabl e clock from the Phase A/Ref board to generate the
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Phase B and C oscillator waveforns. The Phase B signal is used
for the 200 anp output. The Phase C signal is used for the 20 and
2 anp current output. External sense circuits control the Phase B
and C out put anplitudes.

5.13 DISPLAY MODULE
The Display Board, Al11A13, is held to the power source by a snall
panel and is connected through a short ribbon cable. It holds the

20 button keyboard and a 32 character LCD display. A knob on the
board allows the display viewi ng angle to be adjusted.
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SECTI ON 6

MAI NTENANCE AND TROUBLESHOOTI NG

6.1 CENERAL
This section describes the suggested nai ntenance and troubl eshoot -
i ng procedures. Table 6-1 lists the paragraph titles and page
nunbers for the Troubl eshooting section. If the AC Power Test
System does not appear to function normally, use this section to
i solate the problem If the problem cannot be found using these
steps, consult the factory.
TABLE 6-1
PARAGRAPH PROBLEM PACE
6- 2 Poor Vol tage/ Current Qutput Accuracy 80
6- 3 Poor Qut put Vol tage Regul ati on 80
6-4 Overtenperature Lanp On 81
6-5 Overl oad Lanmp On 81
6- 6 Can't Program AC Power Test System 81
on GPIB
6- 7 Di storted Qut put 82
6- 8 No CQut put 82

6.2 POOR VOLTAGE/CURRENT OUTPUT ACCURACY

| f the power source exhibits poor programred output accuracy, the
following itemnmay be at fault:

1. The calibration is incorrect.

SOLUTION: Calibrate the output. Refer to Paragraph 4.3.1 for
vol tage and paragraph 4.3.3 for current.

6.3 POOR OUTPUT VOLTAGE REGULATION

If the AC Power Test System exhibits poor voltage regulation the
following itemnmay be at fault:

1. The External Sense lines are not connected at the sane point
noni tored by the external voltneter used for |oad regulation
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check.
SOLUTI ON:  Connect AC voltneter to External Sense |ines.
6.4 OVERTEMPERATURE LAMP ON

| f the power source OVERTEMP |lanp is on, the follow ng nay be at
faul t:

1. Anbi ent tenperature is too high

SOLUTI ON: Qperate power source between 0 and 35° C
2. Fan or ventilation holes are bl ocked.

SOLUTI ON: Renove obstructions.
3. Fan not wor ki ng.

SOLUTI ON:  Repl ace fan. Consult factory.
6.5 OVERLOAD LAMP ON
The OVERLQOAD | anp cones on when the load current on the voltage
out put has exceeded the programmed current limt value. |If the AC
Power Test System OVERLOAD lanp is on, the following itens may be
at fault:
1. The out put i s overl oaded.

SOLUTI ON: Renove the overl oad.

2. The programmable current Iimt level is set too |low for the
| oad bei ng driven.

SOLUTI ON: Conmpute and reprogram the correct programable
current limt |evel.

3. The progranmmable current limt is incorrectly calibrated.
SOLUTION: Performthe calibration in paragraph 4.6.5.
6.6 CAN'T PROGRAM AC POWER TEST SYSTEM ON GPIB

| f the power source does not respond to | EEE-488 GPI B progranmm ng,
the followng itens nmay be at fault:

1. The power source unit address is w ong.

SOLUTI ON: Updat e address. See paragraph 3.7.1.
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2. GPI B cable is | oose at power source rear panel.

SOLUTI ON: Check connection, tighten jack screws.
3. The oscillator has fail ed.

SOLUTI ON:  Repl ace the oscillator. See Paragraph 6. 10.
6.7 DISTORTED OUTPUT

The AC Power Test System output nmay have a distorted sine wave
fromthe foll ow ng causes:

1. The power source voltage output is overl oaded.
SOLUTI ON: Renove the overload or program the current limt
to a higher value. (Cbserve power source capabilities. See
Section 1.

2. The crest factor of the | oad current exceeds 2.5.

SOLUTI ON: Reduce the | oad.

3. The 200 Anp output may have a distorted current output if the
of fset adjustnent is in need of adjustnent.

SOLUTI ON: Connect the 200 anp load to the 200 anp out put.
Moni tor the output current waveformwith a Current Transform
er. Connect the CQurrent Transforner secondary to the distor-
tion analyzer. The distortion analyzer nust be HP339A or
equi val ent . Program 200.0 anps and adjust the load for 7.5
volts on the Qutput Bus Bars.

Adjust the DI STORTION ADJ for the 200 AMP CURRENT AMPLI FI ER
(refer to Figure 4-2) for the lowest distortion on the
di stortion anal yzer. The 80 KHz filter nust be enabled on
the distortion anal yzer.

4. The 20 anp output may have a distorted current output if the
of fset adjustnent for the 20 AMP AMPLIFIER needs to be
adj ust ed.

SCLUTION: Connect a 1.25 ohmload with a current transforner
to the 20 anp output. NMonitor the current transforner output
with the distortion analyzer. Program 20 anps and adjust the
20 AWP CURRENT AMPLIFIER DI STORTION ADJ for the |owest
di stortion.

6.8 NO OUTPUT
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| f

the AC Power Test System has no output at the rear panel

termnal block, TB1, the following itens may be at fault:

1.

If the External Sense lines are not connected correctly,
there will be no output. The error message VLT FAULT w il
al so be gener at ed.

SOLUTI ON: Correctly connect the sense |ines. Refer to
Par agr aph 2. 5.

Wien the voltage output is overloaded an error nessage wl |
be generated and the output relays wll open. The error
nmessage woul d be VLT FAULT.

SOLUTI ON: Renove the overl oad. (bserve the output power
capabilities. Refer to Section 1.

There is no input to the power anplifiers from the
oscillator. Check the oscillator signals at the system
i nterface connector:

J7-24 Gsci |l | at or Phase A

J7-6 Gscillator 200 Amp

J7-23 GCscillator 20 Amp

J7-7 Gscil lator common/return

Program 270 volts. the signal at J7-24 should be 5.0 £0.10
VAC. If will be necessary to hold the ENT key depressed to
keep the oscillator fromfaulting.

SOLUTI ON: If there is no signal at the Systens Interface
connector replace the oscillator. Refer to paragraph 6.9.

SOLUTION: If the signal at the SystemlInterface connector is
greater than 5.0 VAC, it may be necessary to replace the
voltage anplifier. Refer to paragraph 6.11.

Program 200 anps. The signal at J7-6 should be 5.0V rns.
SOLUTI ON: If there is no signal at the Systens Interface
connector, replace the oscillator. |If the signal is greater
than 5.0V rns replace the 200 AMP AVPLI FI ER

Program 20 anps. The signal at J7-23 should be 1.7V rns.

SOLUTI ON: If there is no signal at the connector, replace
the oscillator. If the signal is greater than 1.7V rns,
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repl ace the 20 AMP AVPLI FI ER

4. One of the internal fuses, F1, F2 or F3 has fail ed.
SOLUTI ON: Repl ace the fuse. Renove the input power and

di scharge capacitor Cl before replacing the fuse. Refer to
par agraph 6. 11.

6.9 MODULE REMOVAL
Figure 6-1 shows the location of the internal nodules and assem
blies. The figure shows the Anplifier Mdules, Al, A2 and A3,

with the insulator renoved. Al is the Voltage Amplifier, A2 is
the 200 Anp Current Anmplifier and A3 is the 20 Anp Current

Amplifier.

6.10 OSCILLATOR MODULE REMOVAL/REPLACEMENT

If a fault is found that requires the replacenent of the
Gscillator Mdul e (assenbly 3009-402) performthe follow ng steps
and refer to Figure 6-1 for the nodul e | ocati ons:

1. Turn off the front panel circuit breaker.

2. Renove t he power system s top cover.

3. Renove the Keyboard/ D splay assenbly by |oosening the two
captive screws on its front panel.

4. Unpl ug the ribbon cable fromthe Keyboard/ D splay assenbly.

5. Renove the Gscillator Mdule, All, by pulling up the package
of PC assenbli es.

6. The nodule is now renobved. To replace the nodule follow
these steps in reverse order. Make sure the ribbon cable
that plugs into the Keyboard/ D splay assenbly runs between PC
assenbly, All, and the front panel.

6.11 AMPLIFIER REMOVAL/REPLACEMENT

A VLT FAULT error nessage indicates a problem exists with the

vol t age out put. If there is no voltage output and there is an
oscillator signal at J7, pin 24, check the condition of fuse FI.
D sconnect the power source from the input power I|ine before

testing any fuse.

CAUTI ON
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Capacitor ClL nmay have up to +350 VDC after
the input circuit breaker has been turned
of f. Before inspecting fuses Fl1, F2 and F3,
di scharge C1. Cl may be discharged through a
5 ohm power resistor.

If F1 is blown replace the fuse and apply power to the power

source. |If the fuse blows again replace Anplifier Al

A CUR FAULT error nessage indicates a problem exists with the
current output. For a programred current between 20.1 and 200.0
anps, the oscillator signal output is J7, pin 6. the current
anplifier is A2. If there is no output current and there is an
oscillator signal, check the condition of fuse F2. |If the fuse is
open replace the fuse, apply power and reprogram the output. | f

the fuse fails replace anplifier A2.

For a program value from0.02 to 20.00 anps the oscillator output
is available on J7, pin 23. The current anplifier is A3 and the
fuse is F3.

If it is determned that an anplifier nodule mnust be replaced,
performthe follow ng procedures:

1. Turn off the input circuit breaker
2. Renove the AC Power Source top cover
3. Renove the four #6 screws that hold the insulator that covers

the anplifier nodule, Al, A2 and A3.

4. Renove any of the three anplifiers by sliding it up and over
t he gui de posts.

5. The anplifier may be replaced by following this procedure in
reverse order

6. Check the anplifiers associated 15 anp fuse and replace it if

necessary. Refer to Figure 6-1 for the location of the fuse.
F1, F2 and F3 are for Al, A2 and A3 anplifiers respectively.
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Figure 6-1 Modul e Location
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SECTION 7
REPLACEABLE PARTS
7.1 GENERAL
This section contains ordering information and a conplete |ist of
repl aceabl e parts. The parts are listed by their najor assenbly
in al pha-nunmeric order by their reference designators. The |ist
includes the parts description, manufacturers' identification
(see Appendix A for list of nanufacturers), and California In-
strunents' part nunbers.
7.2 ORDERING INFORMATION
In order to ensure pronpt, accurate service, please provide the
followi ng information, when applicable, for each replacenent part
or der ed.

a. Model nunber and serial nunber of the instrunent.

b. California |Instrunents part nunber for the subassenbly
where conmponent is |ocated (PARENT | TEM NQO. ).

C. Conponent reference designator (SEQ NO).

d. Conponent description ( DESCRI PTI ON TRUNCATED) .

e. Conponent manufacturer's FSCM nunber (VENDOR).

f. Eﬁ;;fornia Instruments part nunber (COVPONENT | TEM

Al'l replacenent part orders shoul d be addressed to:
California Instrunments
Attention: Parts Departnent

9025 Bal boa Avenue
San Diego, California 92123-1509
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California Instruments

COVPONENT
| TEM NO

4009-423-1
3009-401-2
3009-401-1
4009-724-1
4009- 706- 1
3009- 700- 2
4009- 735-1
4009-732-1
4009- 728- 3
3009-402- 2
4009-707-1
241178
241175
611295
270167
270167
270167

TOP ASSEMBLY REPLACEABLE PARTS
FOR 4500FX
TOP ASSEMBLY NO  3009-400-2

DESCRI PTI ON

HEATSI NK ASSY, SW AWP
HEATSI NK ASSY, SW AWP
HEATSI NK ASSY, SW AWP
PC ASSY, MOTHER

PC ASSY, PONER SUPPLY
PC ASSY, RANGE

PC ASSY, AUX POVNER SUPPLY
PC ASSY, MOTHER, CTRL
PC ASSY, CURRENT LIMT
MCDULE ASSY, OSC

PC ASSY, | NDI CATOR
FAN, 6", 48VDC, .45A
FAN, 4", 48VDC

CAP, AL, 3900i F, 400V
FUSE, 15A, 250V

FUSE, 15A, 250V

FUSE, 15A, 250V

97

VENDCOR

16067
16067
16067
16067
16067
16067
16067
16067
16067
16067
16067
63227
23936
80031
71400
71400
71400
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